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dependable 
IMPROVING ON NATURE safe 


One of nature’s most abundant gifts,’ oil economical 


is of more value to man because he has 
processed it to meet his specific require- 
ments. In the treatment of hypothyroidism, 
Proloid, the only improved but complete 


thyroglobulin, offers similar evidence of 2) 
man’s ingenuity in improving on nature. P RO ime)! D 

An exclusive double assay assures unvary- | 
ing potency and a uniform clinical response 
from prescription to prescription. To re- 
store patients to a euthyroid state—safely 
and smoothly—specify Proloid. Three grains 


of Proloid daily is the average dosage for 
patients with mild forms of hypothyroidism. 
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CONTENTS 


Editorial 


Renal Acidosis J. RussELL ELKINTON 


Clinical Studies 


The Diagnosis and Treatment of Renal Hypertension. With Special Reference to a 
Case of Hypertension Due to Stenosis of Both Renal Arteries 
E. R. Yenpt, W. K. Kerr, D. R. WILSON AND Z. F. JAWORSKI 


There has been a lively resurgence of interest in surgical correction of renal hypertension re- 
sulting from anomalies reproducing the Goldblatt phenomenon, and the present study validates 
this interest. The authors recount their experience with twenty patients subjected either to neph- 
rectomy or, when feasible, to renal artery repair for relief of renal hypertension. The diagnosis, 
which requires a high index of suspicion, was based for the most part on differential studies of 
urinary volume and sodium excretion by the two kidneys and/or on aortography; the usual meth- 
ods of examination of renal function do not suffice. Three of the patients, one described in detail, 
had bilateral renal artery stenosis. It is considered that surgical intervention was successful in 
twelve of the twenty patients, all presumed to be retractory to medical therapy. However, success 
in diagnosis and management, as is made abundantly clear, requires meticulous attention to de- 


tail in both medical and surgical aspects of patient care. 


Effect of Thoracolumbar Sympathectomy on the Clinical Course of Primary (Essen- 
tial) Hypertension. A Ten-year Study of 100 Sympathectomized Patients Com- 
pared with Individually Matched, Symptomatically Treated Control Subjects 

KENNETH A. EVELYN, MADAN M. SINGH, WILLIAM P. CHAPMAN, 
GeEorGE A. PERERA AND H. THALER 


This collaborative, large scale, long term study of the effects of thoracolumbar sympathectomy on 
the course of essential hypertension omits no device, in experimental design or in statistical analy- 
sis, to achieve an impartial and objective evaluation. The results of a ten-year follow-up of 100 
surgically treated patients are compared with those of 100 matched control subjects treated 
symptomatically, i.e., without antihypertensive drugs. The findings are thus of interest in respect 
to the natural history of essential hypertension, which is described in some detail as well as in con- 
nection with the results of sympathectomy. The data are in general agreement with previous re- 
ports but are more complete and, in some respects, disillusioning. Surgery convincingly reduced 
hypertension (average decrease, 21 mm. Hg systolic, 15 mm. Hg diastolic) and with this, papil- 
ledema and retinopathy, probably also had some preventative effect on renal deterioration. There 
was no significant difference between the surgically and medically treated patients, however, in 
the incidence of cardiac failure, myocardial infarction, cerebrovascular accidents, mean survival 
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With the addition of Nugestoral to their anti-abortive regimen, Murphy ¢ a/.* brought 78 
of 86 habitual aborters to full-term. Nugestoral helps by providing in each daily dose of three 
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time or mortality rate (41 per cent of the surgical series dead at the end of ten years, 47 per cent of 
the control subjects). Thoracolumbar sympathectomy has an unquestioned place in the manage- 
ment of essential hypertension but, balancing up postoperative gains against disabilities, the 
authors conclude that ‘‘the over-all effect of the operation on morbidity and mortality in this small 
consecutive series of cases was somewhat disappointing.” 


Testicular Lesions of Periarteritis Nodosa, with Special Reference to Diagnosis 
ELMER V. DAHL, ARCHIE H. BAGGENSTOsSs AND JAMES H. DEWEERD 


In view of the uncertainties of muscle biopsy as a means of diagnosis in periarteritis nodosa, the 
suggestion of testicular biopsy in appropriate cases is of interest. The suggestion is based on the sub- 
stantial incidence of testicular lesions found at autopsy, and the authors predict that some 20 per 
cent of testicular biopsies in patients with periarteritis nodosa should yield diagnostic results. This 
is not recommended as a routine procedure but when testicular symptoms are or have been 


present. 


Aldosterone Excretion in Hypopituitarism and After Hypophysectomy in Man 
E. J. Ross, W. van’t Horr, J. CRABBE AND G. W. THORN 


There has been some difference of opinion as to the complete corticotropin-independence of aldo- 
sterone excretion, and of the effects of hypophysectomy. These differences are resolved, in part, by 
the present study. Patients with panhypopituitarism of long standing excrete significantly less 
than normal quantities of aldosterone in the urine but for some time after hypophysectomy may 
show enhanced aldosterone excretion, in association with the large volumes of urine passed (dia- 
betes insipidus). It is assumed that the adrenotropic effect of corticotropin maintains the capacity 
of the adrenal cortex to form and release aldosterone in greater or lesser measure. 


Hyperventilation and Arterial Hypoxemia in Cirrhosis of the Liver 
H. O. HEINEMANN, C. EmirGiL AND J. P. MIjNSsEN 


Arterial hypoxemia and hyperventilation were shown by the authors to be present simultaneously 
in patients with cirrhosis of the liver. Careful pulmonary function studies excluded diffusing dif- 
ficulty as an explanation for the hypoxemia. An increase in venous admixture, best explained 
by assuming portal to pulmonary vein anastomoses, is advanced as the mechanism for the hypoxe- 
mia. Careful analysis of the factors affecting pulmonary ventilation failed to reveal any satisfactory 


explanation for the hyperventilation observed. 


Coincidence of Patent Ductus Arteriosus and Rheumatic Heart Disease, with a Com- 


ment on the ‘‘Postcommissurotomy Syndrome”’ 
Joun A. BOONE AND RoBERT M. ROsSEMOND 


The development of what appears to be overt rheumatic heart disease in an appreciable propor- 
tion of patients operated on for patent ductus arteriosus suggests a predilection for rheumatic fever 
under these circumstances, as would seem to be true of many congenital heart anomalies. The 
point stressed is that postoperative observation should be particularly alert to the possibility of 
rheumatic heart disease, and that perhaps regular antibiotic prophylaxis should be instituted. 
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Mycolog Ointment — containing the new superior topical corticoid Kenalog — re- 
duces inflammation,** relieves itching,”? and combats or prevents bacterial, 
monilial and mixed infections.*’ It is extremely well tolerated, and assures a rapid, 
decisive clinical response for most infected dermatoses. 


“Thirty-one of 38 patients . . . obtained excellent or good control of dermato- 
logical lesions . . . [Mycolog] was highly effective, particularly in the man- 
agement of mixed infections. Several recalcitrant eruptions which had not 
responded to previous therapy were remarkably responsive to the daily 
application of this preparation over periods of 2 to 3 weeks.”* 


For total management of itching, inflamed, infected skin lesions, Mycolog contains 
triamcinolone acetonide, an outstanding new topical corticoid for prompt, effective 
relief of itching, burning and inflammation** — neomycin and gramicidin for power- 
ful antibacterial action’ — and nystatin for treating or preventing Candida (Monilia) 
albicans infections.** 
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Reviews 


Chronic Active Pulmonary Histoplasmosis with Cavitation. A Clinical and Laboratory 


Study of Thirteen Cases 
Davip F. LoEwEN, JOHN J. PROCKNOW AND CLAYTON G. LOoosL1 


While it is generally appreciated that pulmonary histoplasmosis may follow a prolonged active 
course, with cavitation, and closely simulate tuberculosis, detailed documentation has been sparse. 
This is amply provided in the present study, which summarizes the case histories of thirteen such 
patients. It is readily understandable from the history, physical findings and roentgenograms of 
these cases that they are commonly confused with tuberculosis. The differential diagnosis can be es- 
tablished only by demonstration of histoplasmic infection by means of skin tests, serological 
reactions or (conclusively) by culture of the fungus. Failure to demonstrate acid-fast bacilli should 
lead to suspicion of fungal infection, but since many patients are consigned to tuberculosis sana- 
toriums in error, they are likely to contract tuberculosis there if not already infected. 


The Postpneumonectomy State. Clinical and Physiologic Observations in Thirty-Six 


Cases 
BENJAMIN BuRROwS, ROBERT W. HArrRIsON, WILLIAM E. ADAMS, ELEANOR 
M. Humpureys, Epwin T. Lonc AND ARTHUR F. REIMANN 


Extensive pulmonary resection has become an important therapeutic measure in recent years, and 
the adequacy of pulmonary function after pneumonectomy is therefore a question of some practical 
significance. The present study is one of relatively few performed in adults sufficiently long after 
ablation of the lung. Pulmonary overinflation in the remaining lung was commonly observed but 
did not, in the majority of patients, result in significant exercise intolerance, or in destructive 
changes in the remaining lung. When respiratory difficulty was encountered, it was attributed to 
a complicating cardiac or pulmonary disorder. Of considerable physiologic interest was a demon- 
strable reduction in diffusing capacity. As a result of pneumonectomy, the cardiac output passed 
through the remaining lung but this did not result in significant pulmonary hypertension unless the 


remaining lung was abnormal. 


Clinicopathologic Conference 


Severe Abdominal Pain with Negative Physical and Laboratory Findings 


Clinicopathologic Conference (Washington University School of Medicine). 


Case Reports 


Primary Aldosteronism. A Case with Severe Hypertension 
I. Gaze, H. I. Jory, Litry MuLLIGAN AND J. W. WOOLLEN 


A well studied and instructive case of unusual interest. 
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new concept © 
for chronic constipation... 


and especially that associated 
with the irritable bowel syndrome 


DECHOTYL 


TRABLETS* 
safe, gentle transition 
to normal bowel function 


DECHOTYL provides gentle stimulation of the bowel and helps restore normal con- 
sistency of the intestinal contents to gradually re-establish normal bowel function 
in your chronically constipated patients. 

THE RATIONALE of DEcnHoTYL is based on an effective combination of 
therapeutic agents: 

DECHOLIN®, dehydrocholic acid, AMES, (200 mg.), the most potent hydro- 
choleretic available, is a chemically pure bile acid and has been used effectively 
in the treatment of biliary tract disorders for many years. It produces an increased 
flow of thin bile which helps to lower surface tension of intestinal fluids, promotes 
emulsification and absorption of fats and mildly stimulates intestinal peristalsis. 
Desoxycholic Acid (50 mg.), a choleretic, also is a chemically pure bile acid and 
stimulates an increased flow of bile, lowers surface tension and stimulates peristal- 
sis. By emulsifying fat globules, desoxycholic acid aids the digestive action of the 
fat-splitting enzyme, lipase. DECHOLIN and desoxycholic acid thus favorably influ- 
ence the constitution and the movement of the intestinal contents. 

Dioctyl Sodium Sulfosuccinate (50 mg.) is a wetting agent which lowers sur- 
face tension and aids the penetration of intestinal fluids into the fecal mass, provid- 
ing a moist stool of normal consistency. 

EFFECTIVE: Bile influences the constitution as well as the movement of the 
intestinal contents. The ingredients of major importance are DECHOLIN and desoxy- 
cholic acid which increase the flow of bile, lower surface tension, promote emul- 
sification and absorption of fats and mildly stimulate intestinal peristalsis. With 
dioctyl sodium sulfosuccinate, a good therapeutic effect can be obtained without 
the danger of toxicity or decreasing effectiveness even when used regularly. 

SAFE: Clinical evidence indicates that the constituents of DECHOTYL cause no 
systemic sensitivity, drug accumulation, habituation or interference with nutrition. 
Orally, in therapeutic amounts, DECHOTYL is without significant toxic effect. The 
only side effect following oral administration is diarrhea if the dosage is excessive. 


Dosage: Average adult dose—Two TRABLETS* at bedtime. Some individuals initially 
may require | to 2 TRABLETs three or four times daily. Contraindications: Biliary tract 
obstruction, acute hepatitis. 

Available: Trasets,* coated, yellow, trapezoid-shaped; bottles of 100. 


*T.M. for AMES trapezoid-shaped tablet. 
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COMPANY. INC 
Elkhart Indiono 
Toronto Conada 
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Multiple Myeloma Manifested as a Problem in the Diagnosis of Pulmonary Disease 
Epwarbp A. FAvis, HERBERT D. KERMAN AND WILLIAM SCHILDECKER 


An informative case. 


Postural Hypotension. Report of a Case, with Hemodynamic Studies of Central, 
Peripheral and Pulmonary Artery Pressures 
ALAN SOLOMON AND LESLIE A. KUHN 


An interesting case. 
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KEEPS 
THE STOMACH 


FREE OF PAIN 


KEEPS 
THE MIND OFF 
THE STOMACH 


Milpath acts quickly to suppress hypermotility, 
hypersecretion, pain and spasm, and to allay 
anxiety and tension with minimal side effects. 


Milpath-400 — Yellow, scored tablets of 
400 mg. Miltown (meprobamate) and 
25 mg. tridihexethyl chloride. Bottle of 50. 


AVAILABLE Dosage: 1 tablet t.i.d. at mealtime and 
bedtime. 
IN TWO 2 at bedtime 


Milpath-200 — Yellow, coated tablets of 


POTENCIES: 200 mg. Miltown (meprobamate) and 
25 mg. tridihexethyl chloride. Bottle of 50. 


Dosage: 1 or 2 tablets t.i.d. at mealtime 
and 2 at bedtime. 


Milpath 


®Miltown +anticholinergic 


® 
WALLACE LABORATORIES New Brunswick, N. J. "yy 
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hydrocortisone | 


brand of chlorquinaldol with hydrocortisone 


Of the reports'~* published on 
Sterosan-hydrocortisone, never has 
the combined cure and improvement 
rate been recorded as less than 80 
per cent... and in two reports?-* 

the rate has exceeded 90 per cent. 


Sterosan-hydrocortisone is effective 
in virtually all types of common 
dermatoses and, in particular, in 
eczematized lesions and those 
characterized by bacterial or fungous 
infection." 


Available in both cream and 
ointment forms, Sterosan- 
hydrocortisone is cosmetically 
acceptable to the patient and is 
virtually devoid of sensitizing or 
irritating properties. 


References: 

1. Fox, H. H.: Antibiotic Med. & Clin. 
Therapy 6:85, 1959. 2. Lubowe, I. I.: Antibiotic 
Med. & Clin. Therapy 4:81, 1957. 3. Murphy, 
J. C.: Rocky Mountain M., J. 55:53 CJune), 
1958. 4. Pace, B. E: M. Rec. & Ann. 51:370, 
1957. 


Sterosan®-hydrocortisone, brand of 
chlorquinaldol with hydrocortisone, is 
available as Cream or Ointment each containing 
3% of chlorquinaldol and 1% of 
hydrocortisone. In tubes of 5 Gm. and 20 Gm. 
Prescription only. 


Geiny Geigy, Ardsley, New York 
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courses of treatment* and still negligible 
development of bacterial resistance with 


FURADANTIN 


in genitourinary tract infections 


im 
\\ 
| 
*CONSERVATIVE ESTIMATE BASED ON THE CLINICAL USE OF FURADANTIN TABLETS AND ORAL SUSPENSION SINCE 1953. 


“The future of antimicrobial therapy may well rest with 


antibacterial chemicals more than with antibiotics.’’! 


FURADANTIN 


brand of nitrofurantoin 


**..»may be unique as a wide-spectrum antimicrobial agent 


that...does not invoke resistant mutants.’’2 


SENSITIVE STRAINS: PREREQUISITE TO SUCCESSFUL THERAPY 


OVER-ALL RESPONSE OF GRAM-NEGATIVE BACTERIA TO ANTIMICROBIAL DRUGS? 


No. organisms No. sensitive No. moderately No. resistant 


tested (%) resistant (%) (%) 


Nitrofurantoin 1730 1074 (62.1%) ~ 656 (37.9%) 
Tetracycline 2879 1000 (34.7%) 434 (15.1%) 1445 (50.2%) 
Chloramphenicol 2879 1268 (44.0%) 725 (25.2%) 886 (30.8%) 
Streptomycin 2879 943 (32.8%) 368 (12.8%) 1568 (54.4%) 
Sulfisoxazole 1730 452 (26.1%) _ 1278 (73.9%) 
“In order of decreasing effectiveness, the activity of the drugs against gram-negative organ- 
isms was as follows: nitrofurantoin, chloramphenicol, tetracycline, streptomycin, and sul- 


fisoxazole.” 


OVER-ALL RESPONSE OF GRAM-POSITIVE BACTERIA TO ANTIMICROBIAL DRUGS? 


No. organisms No. sensitive No. moderately No. resistant 
tested (%) resistant (%) (%) 


Nitrofurantoin 


Penicillin 


Erythromycin 


Tetracycline 


320 
2353 
2353 
2353 


289 (90.3%) 
515 (21.9%) 
1633 (69.4%) 
987 (41.9%) 
1593 (82.2%) 


303 (12.9%) 
308 (13.1%) 
673 (28.6%) 
242 (12.5%) 


31 ( 9.7%) 
1535 (65.2%) 
412 (17.5%) 
693 (29.5%) 
104 ( 5.3%) 


Chloramphenicol 1939 
Sulfisoxazole 303 25 ( 8.3%) - 278 (91.7%) 


“For the gram-positive organisms, the order of decreasing effectiveness was: nitrofurantoin, 
chloramphenicol, erythromycin, tetracycline, penicillin, and sulfisoxazole, although rela- 
tively few strains were tested against the first and last drugs.” 


Available as Tablets, 50 and 100 mg.; Oral Suspension, 25 mg. per 5 cc. tsp. 


References: 1. Seneca, H., and Lattimer, J. K.: A.M.A. Arch. Path. 64:481, 1957. 2. Waisbren, B. A., and 
Crowley, W.: A.M.A. Arch. Int. M. 95:653, 1955. 3. Metzger, W. I.: Antibiotics Annual 1958-1959, edited by 
H. Welch and F. Marti-Ibanez, New York, Medical Encyclopedia, Inc., 1959, pp. 966-971. 


NITROFURANS—a unique class of antimicrobials—neither antibiotics nor sulfonamides 
EATON LABORATORIES, NORWICH, NEW YORK 
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in potentially-serious 
pediatric infections, 


Effective against more than 30 of make 


the commonly encountered 

pathogens, including staph and strep, 

Panalba KM assures you of prompt \ I 
control in potentially-serious Cranules 
pediatric infections. Panalba KM with potassium metaphosphate (KM) 


makes a pleasant-tasting, readily your broad-spectrum 


accepted suspension. 


Formula: After reconstitution (with tap antibiotic 
water), each 5 cc. (teaspoonful) contains: : 
Panmycin equivalent in action to 125 mg. 
tetracycline hydrochloride, and 62.5 mg. 
of Albamycin (as novobiocin calcium), 
together with 100 mg. potassium meta- 
phosphate (KM). ‘The suspension is 
stable for one week at room temperature. 


Supplied: In 40 cc, and 60 cc, bottles. The Upjohn Company, Kalamazoo, Michigan 


er: 
be 
*Trademark, Reg. U.S. Pat. Off. 
Upjohn 
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announcing a new class of drug if the first analgomylaxant 


anaiexin 


a single chemical that is both a general non-narcotic 
analgesic and an effective muscle relaxant 
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therefore...in pain... 

where pain makes tension 

and tension makes pain... 
analexin stops both effectively 


4Y Analexin is a new synthetic chemical (phenyramido] 
hydrochloride) that inherently possesses within one mo- 
lecular structure two different pharmacologic actions: (1) 
general analgesia, by raising the pain threshold and thus 
decreasing the perception of pain, and (2) muscle relaxa- 
tion, by selectively depressing subcortical, brain stem and 
spinal polysynaptic transmission (interneuronal block- 
ade), abolishing abnormal muscle tone without impairing 
normal neuromuscular function.”’* 

4Y Although the analgesic potency of one tablet is clin- 


ically equivalent to one grain of codeine, Analexin is not 
narcotic or narcotic related. It is not habituating and tol- 
erance to the drug has not been noted. Muscle relaxant 
action is comparable to the most potent muscle relaxants 
available for oral use. The total effect is “analgomylaxa- 
tion”—a new advance for the relief of pain. 


Cl | 
i 
N 


HCl 


The full chemical name for phenyramidol is 2-( Shydroxy- 
phenethylamino)-pyridine hydrochloride. It is unrelated 
to any currently available analgesic or muscle relaxant 


compound,” * 


, 
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analexin provides 
effective relief 

of the total 

pain experience... 


KY The end result of pain, regardless of its origin, is dis- 
comfort or suffering paralleled by muscle tension. Thus 
muscle tension may play a fundamental role in the total 
pain experience even though it does not initiate the pain. 
Employment of a single agent that produces two distinct 
but associated physiologic responses has obvious advan- 
tages, for relief of the total pain experience is better 
accomplished by the integrated action of phenyramidol 
which acts on both pain centers and muscle to produce 
analgesia and relieve muscle tension simultaneously. 


with remarkably 
few side effects 


ky Side effects such as sedation, euphoria, mental con- 
fusion and depression, sometimes associated with inter- 
neuronal blocking and certain analgesic agents have not 
been noted with Analexin. Incidence of reactions is low 
and those reactions that occasionally occur (such as gas- 
tric irritation and pruritus) are of a mild and transient 


nature and do not limit therapy.” 


results with 
analexin in 
Clinical trials 


Batterman, Grossman and Mouratoff’ compared 
Analexin with aspirin, sodium salicylate and a placebo 
in a series of 195 patients with various painful conditions. 
The authors concluded: 

“Not only is satisfactory relief of painful states achieved 
in the majority of patients regardless of etiology and 
duration of pain, but there is also no evidence sugges- 
tive of cumulative toxicity. Furthermore, in contrast to 
codeine and meperidine, the likelihood of untoward 
reactions occurring in ambulant patients is not high. 
This is a decided advantage since the control of pain 
in the ambulant patient with chronic pain is a major 
clinical problem*’ 

“Phenyramidol (Analexin), with therapeutic doses is 
not only safe for chronic administration, but also to 
date we have noted no adverse effect upon the cardio- 
vascular, gastrointestinal, respiratory, kidney, liver or 
central nervous systems:’ 

Wainer’ reported a series of 200 cases treated with 
phenyramidol for various painful conditions. In fifty of 
these patients who had dysmenorrhea, he saw excellent 
results in 40, good results in 5 and poor results in 5. 
Further examination in 4 cases not responding revealed 
presence of organic pathology. A second group of 50 
cases with headache and associated premenstrual tension 
responded with over-all excellent results. Wainer also 
reports the use of phenyramidol to replace codeine for 
postpartum pain and describes 100 cases wherein a 
combination of phenyramidol with aluminum aspirin 
(Analexin-AF) successfully replaced aspirin and codeine 
therapy. 
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more results 
with analexin in 
Clinical trials 


‘KY \n another series of dysmenorrhea cases, Bader’ 
compiled data on 20 employees of a telephone company 
who required 2 to 2 days off from work every month 
regardless of prior therapy employed. Satisfactory re- 
sults were achieved in 15 out of 20 and a fair response in 
the remaining five. All were able to remain on the job 
although relief was not complete in the latter cases. 

Bealer* treated 32 patients with phenyramidol mostly 
for musculoskeletal disorders and had good or very good 
results in 15, fair results in 14 and poor or inconclusive 
results in 2 patients. Cohen” used phenyramidol together 
with aspirin in 15 patients with such conditions as sciatic 


pain, osteoarthritis, anterior chest wall syndrome, etc. and 


10 


got outstanding relief in 80 per cent. Gilbert'’ reported 
that 15 patients with nonspecific headache had excellent 
relief in a matter of minutes with phenyramidol, and in 8 
cases of dry socket pain Bruno’’ reports immediate relief 
in six cases and good results later in the other two after 
sockets were curetted under local anesthesia. Stern” 
reported on 40 ambulatory cases with a variety of pain- 
ful conditions and saw good relief in 32 patients and 
poor in 8. Results were best in acute sacroiliac pain, myo- 
sitis, muscle spasm, fractures, pleurisy and neuritis. Ten 
of 13 patients with osteoarthritis responded very well and 


are continuing on phenyramidol therapy. 


analeXiIN (phenyramido!) 
for relief of pain and muscle tension in: 
low back pain 
sprains and strains 
myalgia 
glass arm 
wry neck 
osteoarthritis 
dysmenorrhea 
tension headache 
gout 
postpartum pain 
epigastric distress 
(pylorospasms, gastritis, duodenal ulcer, cholecystitis) 
genitourinary conditions 
(premenstrual cramping or tension) 
abdominal distress 
(flatulence, colic) 
toothache and dry socket pain 


analexin-AF (phenyramidol with aluminum aspirin) 
for relief of pain and muscle tension also 

involving inflammatory processes and/or fever, as in: 
arthritis 

arthralgia 

bursitis 

tendinitis 

myalgia of strain and tear 

pre- and postoperative toothache 


dosage: 

analexin: for relieving pain and/or muscle tension, one or two 
tablets every 4 hours. In dysmenorrhea, two tablets initially then 
one tablet every 2 to 4 hours as needed. 


analexin-AF: two tablets every 4 hours or as required. 


supply: 
analexin tablets—tach tablet contains 200 mg. of pheny- 
ramidol HCl. Bottles of 100 tablets. 


analexin-AF tablets — Each tablet contains 100 mg. of 
phenyramidol HCI and 300 mg. of aluminum aspirin. Bottles of 
100 tablets. 


REFERENCES: 1. O'Dell, T. B.; Wilson, L. R.; Napoli, M. D.; White, H. D., and Mirsky, J. H.: 
J. Pharmacol. & Exper. Therap., in press. 2. O'Dell, T. B.; Wilson, L. R.; Napoli, M. D.; White, 
H. D., and Mirsky, J. H.: Fed. Proc. 18:1694, 1959. 3. Gray, A. P, and Heitmeier, D. E.: J. 
Am. Chem. Soc. 81:4347, 1959. 4. Gray, A. PR, and Heitmeier, D. E.: J. Am. Chem. Soc. 
81:4351, 1959. 5. Batterman, R. C.; Grossman, A. J., and Mouratoff, G. J.: Am. J. Med. Sc. 
238:315, 1959. 6. Wainer, A. S.: The Use of Phenyramidol in Obstetrics and Gynecology. 
Read before the New York Academy of Sciences, Dec. 5, 1959. 7. Bader, G.: Clinical Report 
511; 598. 8. Bealer, J. D.: Clinical Report 511; 592. 9. Cohen, B. M.: Clinical Report 511; 
596. 10. Gilbert, F: Clinical Report 511; 597. 11. Bruno, E. A.: Clinical Report 511; 593. 
12. Stern, E.: Clinical Report 511; 599. 

Clinical Reports cited above are in the files of the Medical Department, Irwin, Neisler & Co. 


Irwin, Neisier & Co. Decatur, Illinois 
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Singoserp: 


It spares them from the usual rauwolfia side effects 


FOR EXAMPLE: “A clinical study made of syrosingopine [Singoserp] therapy in 77 ambulant 
patients with essential hypertension demonstrated this agent to be effective in reducing 
hypertension, although the daily dosage required is higher than that of reserpine. Severe 
side-effects are infrequent, and this attribute of syrosingopine is its chief advantage over 
other Rauwolfia preparations. The drug appears useful in the management of patients with 


essential hypertension.”* 
*Herrmann, G. R., Vogelpohl, E. B., Hejtmancik, M. R., and Wright, J. C.: J.A.M.A. 169:1609 (April 4) 1959. 


singoserp 


(syrosingopine CIBA) 


First drug to try in new hypertensive patients 
First drug to add in hypertensive patients already on medication 


suppLieD: Singoserp Tablets, 1 mg. (white, scored); bottles of 100. Samples available on request. 
Write to CIBA, Box 277, Summit, N. J. 


2/2697MB 
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po parenteral solutions and 


administration equipment provide medical 
and nursing staffs with complete and 
dependable facilities for every fluid 
therapy need 

Flawless purity, prescription accuracy and 
rigid non-pvrogenic qualities are, of course, 
minimum requirements for all injectionables. 
To these, however, Amsco adds “‘plus”’ 
factors of completeness of line, ease and speed 
of handling and prompt service which are 
of genuine benefit to every hospital 

Amsco Laboratories representatives are 
well informed on the most current fluid 
therapy techniques, and the current findings 
of Amsco Research. Service offices and 
warehouse stocks are strategically located 


to speed consultation and service. 


For detailed literature, request Brochure MC-512R3 


uti 
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+ Parenteral and 
Surgical Solutions 


+ Blood Transfusion 
and Plasma Bottles 


+ Pressurized Blood 


Transfusion Set —"460” 


+ Plasma Volume 
Expander (Plavolex) 


+ Disposable 
Administration and 
Donor Sets 


+ A fully modern 
Sterile Fluids 
concept for hospital 
prepored solutions 


World's Largest Designer and 
Manufacturer of Sterilizers, Surgical 
Tables, Lights and related equipment 


and supplies 


DIVISION OF AMERICAN STERILIZER COMPANY 
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children wont hide 


from this 


ORAL PENICILLIN with 
INJECTION PERFORMANCE 


For both pediatric and adult patients, PEN-VEE K, in either tablet or liquid form, 
provides high penicillin blood levels rapidly and reliably. It may be prescribed for 
all infections responsive to oral penicillin... and even many usually treated with 
parenteral penicillin. 

_The flexibility of dosage form, pleasant taste, and high potency of PEN-VEE K 
assure acceptability of the full therapeutic dosage. 


SUPPLIED: Liquid: raspberry-flavored, 125 mg. (200,000 units) per.5-c¢. teaspoonful: peach-flavored, 250 mg. 
(400,000 units) per 5-cc. teaspoonful. Supplied as vials of powder to make 40 cc. Tablets: 125 mg. (200,000 


units) and 250 mg. (400,000 units) in vials of 36. - 
PEN: VEE K 
Liquid: Penicillin V Potassium for Oral Solution, Wyeth | Tiegh Paitin V Potassium, Wyeth 


A Century of 
Service to Medicine 
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For Dependable Relief of 
Skeletal Muscle Spasm... 
Two Tablets Per Day 


Io 


orphenadrine citrate 


ADVANTAGES 

e Mobility is restored quickly and 
associated pain relieved by prompt 
relaxation of muscle spasm. 


e Prolonged action and potency pro- 
vide round-the-clock benefits—in- 
cluding uninterrupted sleep. 


e Impairment of general muscle 
tonus has not been reported when 
the recommended standard dos- 
age is followed. 


INDICATED IN ALL TYPES OF ACUTE MUSCLE SPASM 

following sprains, strains, whiplash STANDARD DOSAGE Only one tablet 
injuries, intervertebral disc syndrone, b.i.d. for all adults regardless of age, 
chronic osteoarthritis, etc. weight, or sex. Simple dosage assures 
maximum patient cooperation. 


Ne orflex for prompt, safe 


spasmolytic action 


*Trademark U. S. Patent No. 2,567,351 
Other patents pending \Riker 
Northridge, California 
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fluid weight loss: A 
EASURABLE 
RESPONSE TO 


Esidrix 


(See response of patients with 
edema on following pages)—> 
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in 
congestive 
heart 

failure 


IN EDEMA AND 
HYPERTENSION 


Esidrix 
Laennec’s 
FOR HIGHEST cirrhosis 
FLUID YIELDS, 
LOWEST BLOOD 
PRESSURE LEVELS 


in acute left 
ventricular 
failure with 
bronchial 
asthma and 
4+ pitting 
edema of legs 
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27 pounds lost in 19 days; abdominal swelling and pedal edema cleared 


10 pounds lost; pitting edema cleared in 5 days; copious urine output, yet serum electrolytes remained within normal range 


5 pounds lost in 4 days; 4+ pitting cleared; hepatic congestion and rales cleared; patient ambulatory 
| 
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important reasons why 
physicians choose Esidrix 


for congestive heart failure, 
toxemia GS edema of pregnancy, 
premenstrual edema, 
steroid-induced edema, 


edema of obesity 


1. Esidrix is one of the most effective oral diuretics 


known...10 to 15 times more active than chlorothiazide. 


2. Esidrix markedly increases sodium and chloride ex- 
cretion, usually with minimal effect on excretion of 


potassium and bicarbonate. 


3. Certain patients unresponsive to mercurials and chlo- 


rothiazide respond readily to Esidrix. 


4. Esidrix alone can be used to reduce blood pressure. 
It also potentiates the action of such other antihyper- 
tensive agents as Singoserp, Serpasil, Apresoline, and 


ganglionic blockers. 


5. Patients transferring from chlorothiazide to Esidrix 
frequently experience additional loss of retained body 


fluid and/or lower blood pressure levels. 


6. In most cases, Esidrix permits moderation in severe 


sodium restriction, makes meals more palatable. 


a 
xX SUPPLIED: Tablets, 25 mg. (pink, 


(hydrochlorothiazide CIBA) scored) and 50 mg. (yellow, scored). 


improved analog of cChlorothiazide, 


SERPASIL® (reserpine CIBA) 


a product of research APRESOLINE® 


SUMMIT, N.J. 
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the mood brightener 


makes the 
cancer patient 
more comfortable 


lessens the need for nar- 
cotics in the depressed cancer 
patient and appears to potentiate 
pain-relieving agents. As pain is 
reduced and mental outlook 
improves, apprehension and 
depression are replaced by a 
brighter and more alert attitude, 
and appetite returns. The family, 
too, is cheered by the improve- 
ment in the patient’s condition. 
With NIAMID therapy, patient 
care becomes noticeably less 
demanding. 


Supply: NIAMID (brand of nialamide) 
is available as 25 mg. (pink) and 100 
mg. (orange) scored tablets. 


Complete references and a Professional 
Information Booklet giving detailed in- 
formation on NIAMID are available on 
request from the Medical Department, 
Pfizer Laboratories, Division, Chas. 
Pfizer & Co., Inc., Brooklyn 6, New York 


the mood brightener 
in cancer 


Pfizer 


Science for the world’s well-being™ 
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with intermittent claudication 
every block was a mile long 


now. earlidin 


makes the blocks so much shorter... 
he can walk many more of them in comfort 


Arlidin is available in 6 mg. scored tablets, and 5 mg. per cc. 
parenteral solution. See PDR for dosage and packaging. 


Protected by U. S. Patent Numbers: 2,661,372 and 2,661,373 
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arlidin. 


brand of nylidrin hydrochloride N.N.D. 


safely increases local blood supply and oxygen 
where needed most...in distressed “‘walking’’ muscles 
for sustained, gratifying relief of pain and spasm in 


intermittent claudication of night leg cramps 
arteriosclerosis obliterans ischemic ulcers 
thromboangiitis obliterans Raynaud’s syndrome 
diabetic atheromatosis cold feet, legs and hands 


u. Ss. vitamin & pharmaceutical corporation 
Arlington-Funk Laboratories, division 
250 East 43rd Street, New York 17, N. Y. 
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EXCHANGE PECTIN, N.F. 


Key to effective treatment 
of gastro-intestinal disorders 


Diarrheas...dysenteries...many other intes- 
tinal disorders...respond quickly and favor- 
ably to treatment with pharmaceutical 
specialties whose key ingredient is a citrus 
pectin or derivative in adequate dosage. 


Exchange Brand Pectin N.F. will provide a 
dependable therapeutic dosage of galac- 
turonic acid—the recognized detoxicating 
factor in the pectin. 


Exchange Brand Citrus Pectin and pectin 


derivatives widely used in therapeutic 


specialties include: 


PECTIN N.F.; PECTIN CELLULOSE COMPLEX; 
POLYGALACTURONIC, GALACTURONIC ACIDS, 


These are available to the medical profession 
in specialties of leading pharmaceutical 
manufacturers. Literature and up-to-date 
bibliography available from Sunkist Growers, 
Pharmaceutical Division. Address: 720 E. 
Sunkist Street, Ontario, California. 


Sunkist Growers PRODUCTS SALES DEPARTMENT *« PHARMACEUTICAL DIVISION 


Ontario, California 
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Tofranil 


brand of imipramine HCl 


In the treatment of depression 
Tofranil has established the 
remarkable record of producing 
remission or improvement in 
approximately 80 per cent 

of cases.'~” 


Tofranil is well tolerated in usage— 
is adaptable to either office or 
hospital practice—is administrable 
by either oral or intramuscular 
routes. 


Tofranil 
a potent thymoleptic... 
not a MAO inhibitor. 


Does act effectively in a// types of 
depression regardless of severity 
or chronicity. 


Does not inhibit monoamine 
oxidase in brain or liver; produce 
CNS stimulation; or potentiate other 
drugs such as barbiturates and 
alcohol. 


Detailed Literature Available 
on Request. 


Tofranil® (brand of imipramine HCI), tablets of 
25 mg., bottles of 100. Ampuls for intramuscular 
administration only, each containing 25 mg. in 

2 cc. of solution, cartons of 10 and 50. 


References: 1. Ayd, E J., Jr.: Bull. School Med. 
Univ. Maryland 44:29, 1959. 2. Azima, H., 
and Vispo, R. H.: A. M. A. Arch. Neurol. & 
Psychiat. 81:658, 1959. 3. Lehmann, H. E. ; 
Cahn, C. H., and de Verteuil, R. L.: Canad. 


Batt, U. E.: Canad. M. A. J. 80:540, 1959. 
6. Straker, M.: Canad. M. A. J. 80:546, 1959. 
7. Strauss, H.: New York J. Med. 59:2906, 1959. 


Geigy, Ardsley, New York 


depression 


lights the road to recovery 


in 80 per cent of cases 
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Psychiat. A. J. 3:155, 1958. 4. Mann, A. M., if : 

and MacPherson, A. S.: Canad. Psychiat. A. J. 
: 4:38, 1959. 5. Sloane, R. B. ; Habib, A., and ; 
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RAPID SCREENING TEST FOR 


HYPOFIBRINOGENEMIA 


PATIENT... 


Test CONTROL 


HYLAND LABORATORIES Los ANGELES 39, CaAtir., U.S.A. 


Test results at patient’s bedside — from Supplied in compact ready-to-use kits 
skin puncture to reading —in less than containing complete materials for 
2 minutes. Only one drop of blood 6 determinations. 

required. Test performed by simple, rapid- 

slide technic. 

FI-TEST indicates whether fibrinogen 

content is above or below 100 mg-%, the 

concentration considered critical. Easy-to- 

read results indicate promptly whether 

or not replacement fibrinogen is needed. 

(If reading shows a normal fibrinogen 

level, needless replacement therapy may 

be avoided and the physician is alerted 

to seek another explanation for continued 

bleeding. ) 


* TRADEMARK OF HYLAND LABORATORIES 


-HYLAND LABORATORIES 
4501 Colorado Bivd., Los Angeles 39, Caiif. 
160 Lockwood Ave., Yonkers, N.Y. 
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THE AMERICAN JOURNAL OF MEDICINE 


will pay $1.00 per copy for 
the following issues: 


April 1948 September 1949 
May 1948 October 1949 

June 1948 December 1949 
August 1948 January 1953 
September 1948 February 1954 
January 1949 March 1954 

February 1949 December 1954 
March 1949 May 1957 
April 1949 June 1957 

May 1949 November 1957 
June 1949 April 1958 
August 1949 May 1958 

August 1958 


Send Postpaid to 


Rack Issues Wanted The American Journal of Medicine, Inc. 
New York 16, N. Y. 


(MUST BE IN GOOD CONDITION) 11 East 36th Street, 
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ANNOUNCING EASES MUS 
| wee SPASM & PAIN 
SPRAINS, STRAINS, 


MYOGESIC: LOW BACK PAINS 


CARISOPRODOL 


XMYOGESIG 
muscle _ analgesic 


relaxant 


The 89 
The 
j 
» 
H-228 


promptly curbed by homarylamine—non-narcotic antitussive with the 
approximate potency of codeine. 
combated by three nonsystemic antibiotics—each active against 
common mouth and throat pathogens, all with relatively low sensitization 
potentials. 
soothed by benzocaine—a topical anesthetic that promotes pro- 
longed relief of inflamed or irritated tissues. 


® 


troches 


Homarylamine - Bacitracin - Tyrothricin - Neomycin - Benzocaine 
Overwhelmingly selected by a taste panel. 


Available to your patients on your prescription only. 
DOSAGE: Three to five troches daily for three to five days. 
SUPPLIED: Vials of 12. 


mQo MERCK SHARP & DOHME DIVISION OF MERCK & CO., INc., PHILADELPHIA 1, PA. 


PENTAZETS is a trademark of Merck & Co., Inc. 
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women of childbearing age... 
and growing children... 

are 

depleting their 

iron 


reserves 


| 
| 
| 
\ a 
i 
| | | 
2 
| 2e@ 
| 
| | MI | 
* i 


LIVITAMIN 


... the preferred 
® hematinic 


*Keith, J.H.: Utilization and Toxicity of Peptonized Iron and Ferrous 
Sulfate, Am. J. Clin. Nutrition 1:35 (Jan.-Feb., 1957). 


THE 3. E. iv: ASSENGI LL COMPANY Bristol, Tennessee e New York e Kansas City « San Francisco 
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Low 
back pain/ 


sprain 


Analgesics alone merely mask pain. 
New Medaprin adds Medrol* to 
suppress the inflammation that causes 
the pain and stiffness. Thus, to the 
direct relief of musculoskeletal pain, 


Medaprin 


adds restoration of function. 


Medaprin is supplied in bottles of 100 
and 500 tablets, each containing: 300 mg. 
acetylsalicylic acid for prompt relief 

of pain; 1 mg. Medrol to suppress the 
causative inflammation; 200 mg. calcium 
carbonate as buffer. 


*Trademark, Reg. U. S. Pat. Off. — methylprednisolone, Upjohn 


tTrademark 


= THE UPJOHN COMPANY 
Upjohn | 
KALAMAZOO, MICHIGAN 
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“R Day” 


for the neuritis patient 
can be tomorrow 


“R Day”—when pain is relieved—can come early for patients with 


inflammatory (non-traumatic) neuritis if treatment with Protamide 


is started promptly after onset. 


Protamide is the therapy of choice for either early or delayed 


treatment, but early use assures greatest efficacy. 


For example, in a 4-year study’ and a 26-month study” a combined 
total of 374 neuritis patients treated with Protamide during the 


first week of symptoms responded as follows: 


60% required only 1 or 2 daily injections for complete relief 


96% experienced excellent or good results with 5 or less injections 


Thus, the neuritis patient’s first visit—especially an early one— 


affords the opportunity to speed his personal “R Day.” 


Protamide is available at pharmacies and supply houses 
in boxes of ten 1.3 cc. ampuls. Intramuscularly only, 


one ampul daily. 


PROTAMIDE'' 


Sherman 


Detroit 11, Michigan 


ROTAMIDE © 


P 


PAGE 813 


1. Lehrer, H. W., et al.: Northwest Med. 75:1249, 1955. 
2. Smith, Richard T.: New York Med. 8:16, 1952. 
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When colds, “flu,” sore throats 


bring fever, aches, pains— 


you can prescribe comfort with 


‘Tylenol | 


Acetaminophen 


for ‘‘effective antipyretic and analgesic responses” ! 
with “remarkable freedom from toxicity.”’* 


Children like Tylenol—and parents are reassured when they see the 
prompt relief it brings. Tylenol is often prescribed with the anti- 
biotics for this reason. 


SUGGESTED DOSAGE: AT 4 TO 6 HOUR INTERVALS— 
under 1 year, 60 mg.; 1-3 years, 60-120 mg.; 3-6 years, 120 mg.; over 6 years, 240 mg. 


M NE i L Z dosage forms: 
C TYLENOL ELIXIR 
120 mg. (2 gr.) per 5 cc.; 4 and 12 fl. oz. bottles. 
TYLENOL DROPS 
60 mg. (1 gr.) per 0.6 cc.; 15 cc. bottles with calibrated droppers. 
1. Cornely, D. A., and Ritter, J. A.: N-acetyl-p-aminophenol (Tylenol Elixir) as a Pediatric Antipyretic-Analgesic, 


J.A.M.A. 160:1219 (Apr. 7) 1956. 
2. Mintz, A. A.: Management of the Febrile Child, J. Ky. Acad. Gen. Pract. 5:26 (Jan.) 1959. 


McNEIL LABORATORIES, INC. 
Philadelphia 32, Pa. 
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...get him back on the job sooner 


parr aPPROAG 
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RHEUMATOID ARTHRITIS 
TRAUMATIC ARTHRITIS 


ACUTE GOUTY ARTHRITIS 


STRAINS AND SPRAINS 


to immediate corticosteroid benefits BURSITIS 


INJECTION 


Decadron<.. 


FIBROSITIS 


DEXAMETHASONE 21-PHOSPHATE 
e ready for use immediately 


e effective immediately 


mg. for mg. the most active steroid in true solution 


in joints or soft tissue—direct action at the site DOSAGE AND ADMINISTRATION: Injection DECADRON Phos- 
of inflammation phate is ready for immediate use intramuscularly 


systemically—rapid relief and prolon or intra-articularly. Dosage varies from 4 mg. or 
y y p oo prow ged effect less to 20 mg. or more, depending on the nature 


—complete solubility affords quick diffusion of at the 
the therapeutic dose 
e@ needs no reconstitution... no refrigeration 
e potency up to 40 times.that of hydrocortisone _—_syppuiep: 5 cc. vials with 4 mg. dexamethasone 21- 
@ passes easily through small-bore needles phosphate as the disodium salt per cc. 


Injection DECADRON Phosphate can also be used inother joint —_ Literature on Injection DECADRON is available at 
diseases or soft-tissue conditions such as osteoarthritis, osteo- your request. 

chondritis, “‘trigger’’ points (localized painful areas in muscles), 
tendinitis, whiplash injuries (acute),-and muscle trauma. 
Caution: Steroids should not be given in the presence of 


tuberculosis, chronic nephritis, acute psychosis, peptic ulcer, or MERCK SHARP & DOHME 
ocular herpes simplex. Division of Merck & Co., Inc., Phitadelphia I, Pa. 


NOTE: Do not inject into intervertebral joints. 


DECADRON is a trademark of Merck & Co., INC. 
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Polaramine 
Repetabs 


are the answer 
when your allergic patient is 


suffering with the old familiar signs: 


rhinorrhea, sneezing, lacrimation and 
irritated, inflamed and congested mu- 
cous membranes of the respiratory tract. 


When you prescribe 

POLARAMINE REPETABS (or 

any form of POLARAMINE), you can con- 
trol the discomfort of seasonal and non- 
seasonal allergies, allergic complications 
of respiratory illnesses, allergic derma- 
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toses, and drug and serum reactions. POLARAMINE is the anti- 
histaminic which controls allergic reactions by effectively 
antagonizing the effects of histamine at therapeutic doses 
lower than those necessary with other available antihistamines. 
Histamine is present in those body areas exposed to contact 
with the external environment: the skin, the upper gastroin- 
testinal tract and the respiratory tree. For this very reason, if 
your patient develops a cold or illness with allergic complica- 
tions, his symptoms are particularly troublesome. When an 
antigen provokes an antibody response, histamine is released, 
and the familiar symptoms of allergy follow. However, 
POLARAMINE can effectively control allergic symptoms. 
POLARAMINE REPETABS (4 mg. and 6 mg. dosage forms for 
your patients’ convenience) and POLARAMINE Tablets (2 
mg.) are of unrivaled effectiveness and safety at doses lower 
than other antihistamines. Summarizing treatment of a recent 
group of 100 allergic patients, Babcock and Packard state 
that POLARAMINE REPETABS were “especially effective in 
patients who presented sudden, acute allergy symptoms.” 
Remember, too, that POLARAMINE Syrup (yes, it tastes good!) 
is very helpful in dealing with the young allergic patient or 
those preferring liquid medication. 
Dosage: REPETABS, 6 mg. and 4 mg.—One REPETAB in the 
morning and one REPETAB in the evening. Tablets, 2mg.—one 
t.i.d. or q.i.d.; children under 12, one-half tablet t.i.d. or q.i.d. ; 
infants, one-quarter tablet t.i.d. or g.i.d. Syrup, 2 mg. per 5 cc. 
—Adults, one teaspoonful t.i.d. or g.i.d.; children under 12, 
one-half teaspoonful t.i.d. or q.i.d.; infants, one-quarter tea- 
spoonful t.i.d. or q.i.d. 
Supply: POLARAMINE REPETABS, 6 mg., bottles of 100 and 
1000; 4 mg., bottles of 100 and 1000. Tablets, 2 mg., bottles of 
100 and 1000. Syrup, 2 mg. per 5 cc., 16 oz. bottles. 
1. Babcock, G., Jr., and Packard, L. A.: Clin. Med. 6:985 (June) 1959. 


SCHERING CORPORATION 


POLARAMINE® Maleate, brand of dexchlorpheniramine maleate. REPETABS,® Repeat Action Tablets. EN1498-0 
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Reports in hundreds of leading journals and scores 
of standard textbooks reflect the position of Gantrisin 
as a drug of choice in genitourinary infec 


pyelonephrit is 
Cyst it is 


prostatitis 


puerperal infections 


.A SINGLE, HIGHLY SOLUBLE SULFONAMIDE 


COVERS THE PREDOMINANT PATHOGENS 
With its wide spectrum, Gantrisin covers all pathogens predominant 
in the urinary tract,!** including many resistant strains. Its use in 
cystitis? often achieves better control than ‘‘...some of the more 
expensive antibiotics. ’”! 


.ASSURES SAFETY 
The low toxicity and high solubility of Gantrisin!-*5 are especially 
important when dysuria in cystitis contraindicates fluid-forcing! or 
when prolonged therapy is required.® 


..PROVIDES ROUTINE PROPHYLAXIS 
In routine prophylaxis’ *® after surgery and manipulations, Gantrisin 
significantly reduces the incidence and severity of cystitis. Results here 
have been termed ‘‘excellent.’’8 


References 

1. O. S. Lowsley and T. J. Kirwin, Clinical Urology, ed. 3, Baltimore, The Williams 
& Wilkins Co., 1956, vol. 2, pp. 490 ff., 975. 2. J. J. Robbins, J. Kentucky M.A., 
56:47, 1958. 3. E. J. Richardson in ‘H. F. Conn, Ed., Current Therapy 1957, Phila- 
delphia, W. B. Saunders Co., 1957, pp. 330 ff. 4. W. J. Reich and M. J. Nechtow, 
Practical Gynecology, ed. 2, Philadelphia, J. B. Lippincott Co., 1957, pp. 33-338. 
5. J. T. Mason in H. E. Conn, Ed., Current Therapy 1959, Philadelphia, W. B. 
Saunders Co., 1959, p. 342. 6. J. R. Hand in H. E. Conn, Ed., Current Therapy 1959, 
Philadelphia, W. B. Saunders Co., 1959, p. 409. 7. E. M. Yow, Am. Pract. & Digest 
Treat., 4:521, 1953. 8. W. E. Studdiford, Jr., S. Clin. North America, 34:293, 1954. 


(A) ROCHE LABORATORIES 
Division of Hoffmann-La Roche Inc + Nutley 10+ N.J. 


Lions. 


Gantrisin 


(brand of sulfisoxazole) 


J - 
i} 
| 
} 
| 
a 


Raudixin-the cornerstone of antihypertensive therapy- 
helps relieve the pressures in your patients-helps 
relieve the pressures on your patients / 50 and 100 mg. tablets 
whole root rauwolfia for exceptional patient response 


Squibb Whole Root Rauwolfia Serpentina/‘RAUDIXIN’® ts A SQUIBB TRADEMARK 


48 | 
j 
SQUIBB Aili Squibb Quality—the Priceless Ingredient 


INTRODUCING 


ISORDIL, 


a new 
coronary vasodilator 
of 


unprecedented effectiveness 


for 


angina pectoris 
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rapid onset 
prolonged action 
consistent effect 
unusual safety 


lsorpit significantly reduces the number, duration, and severity of anginal at- 
tacks, often when other long-acting coronary vasodilators fail. Exercise tolerance 
is increased, pain decreased, and the requirements for nitroglycerin either drasti- 
cally curtailed or eliminated. 

lsorpiL acts rapidly in comparison with other prophylactic agents, and patients 
usually experience benefits within 15 to 30 minutes. The effects of a single dose 
of Isorpit persist for 4 to 5 hours. Thus, for most patients, convenient q.i.d. 
administration is highly satisfactory. 

The only side effect observed has been transitory, easily controlled headache, 
normally considered an expression of effective pharmacodynamic activity.'! The 
toxicity of Isorpit is extremely low, approximately 50 times the therapeutic dose 
being required to produce toxic symptoms. 


Sherber,2 summarizing his experience with IsorpiL, states it is ‘‘the most 
effective medication for the treatment of coronary insufficiency available today.” 


ISOR' 
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IVES-CAMERON COMPANY « New York 16, New York 


es Master Test Responses (Lead V4) in a 58- 
Clinical and La boratory Data Year-Old Male with Angina Pectorie® 


Confirm Superiority Resting Control 2 Min. After Test 


pa 


Succeeds where others fail: 


Among 48 patients? previously treated with other 
coronary vasodilators, chiefly pentaerythritol tetrani- Placebo 
trate, ISORDIL was demonstrably superior in 37, 
equivalentin 9, andinferiorin 2. Response of patients 
treated in all studies* was 85% good, 7% fair, and 


8% poor 
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Markedly reduces number of anginal attacks: 30 Min. after 


Albert’ found that of 29 patients receiving ISORDIL, ISORDIL 
25 responded well, 1 moderately well, and 1 not at 
all. Effectiveness could not be judged in 2 patients. 
For those who responded weil, the frequency of 
anginal attacks was quickly reduced from a daily 
average of 5 to 1.2. Continued use of ISORDIL fur- 
ther reduced the frequency of attacks. 4 Hrs. after 


ISORDIL 


Increases tolerance to exercise and stress: 


Electrocardiographic response following the Master 
two-step test has clearly established a more favor- 
able balance between oxygen supply and demand to 
the myocardium with ISORDIL therapy. Eight of 10 
patients administered ISORDILin studies by Russeké 
showed considerably less abnormality in the post- 
exercise electrocardiogram than before treatment. 


Rapid onset and prolonged action a function of 
solubility and metabolism: 


Pharmacologic studies indicate that the rapid onset 
and prolonged action shown by ISORDIL are related 
to its high solubility and low rate of metabolism.’ 
Incubation with liver slices suggest rapid absorption 
and delayed inactivation by the liver. 


unprecedented effectiveness 
in angina pectoris 
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e NEW—for more effective control of angina pectoris 
e Reduces number, duration, and severity of anginal attacks 


“Isordil is a new and effective agent for 
therapy of angina pectoris.’’—Russek’ 


Composition: Each white, scored tablet of ISORDIL (Isosorbide Dinitrate) contains 10 mg. of 
1,4,3,6-dianhydro-sorbitol-2, 5-dinitrate. 


Action: Following oral administration of ISORDIL, the effects of coronary vasodilatation are 
apparent within 15 to 30 minutes and persist for 4 to 5 hours. 


Indications: ISORDIL is indicated for the therapeutic and prophylactic management of angina 
pectoris and coronary insufficiency. It is often useful in patients only partially responsive to 
other long-acting coronary vasodilators. 


Dosage: ISORDIL is administered orally. Average dose is one tablet(10 mg.) taken one half hour 
before meals and at bedtime. Individualization of dosage may be necessary for optimum 
therapeutic effect; dosage may vary from 5 mg. to 20 mg. q.i.d. 


Side Effects: Side effects are few, infrequent, and mild. Transitory headache, common to effec- 
tive nitrate or nitrite therapy, has occurred. This usually responds to administration of acetyl- 
salicylic acid, and disappears with continued therapy. When headache is persistent, reduction 


in dosage may be required. 


Caution: ISORDIL should be given with caution in patients with glaucoma. 


Supplied: Bottles of 100. 


References: 1. Riseman, J.E.F., et al.: Circulation 17:22-39 (Jan.) 1958. 2. Sherber, D.A.: 
Personal Communication (Oct., 1959). 3. Case Reports on File, lves-Cameron Company 
(1958-1959). 4. Summary of Case Reports on File, lves-Cameron Company (1958-1959). 5. 
Albert, A.: Personal Communication (Oct., 1959). 6. Russek, H.I.: Personal Communication 
(Oct., 1959). 7. Harris, E., et al.: Personal Communication (Oct., 1959). 
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Effective non-narcotic analgesia 


-Zactirin’ 


Dt 


The most widely prescribed ataraxic 


\Equanil 


Pain /Tension: Often i separable 


ZACTIRIN and EQUANIL administered together produce relax- 
ation from tension—muscular and mental—and relief from 
pain. 

EQUANIL enhances the action of ZACTIRIN by reducing the 
tension which often accompanies pain and increases aware- 
ness of it. Wyeth Laboratories, Philadelphia 1, Pa. 
*Ethoheptazine Citrate with Acetylsalicylic Acid, Wyeth tMeprobamate, Wyeth 
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SINCE 1950...TEN YEARS OF GROWING CONFIDENCE 
IN THE EFFECTIVENESS AND SAFETY OF 
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out should be offere 


il. Bartels, 
» &. C., and Mat 
Ossian, G. S.: : 
Follow-Up on Probenecid 
Py, Arthritis and Rheumati 
sm 2:193, 


BENEMID is “remarkably free from toxic side 
reaction....Patients tolerate the drug well. 


2. Lockie, L. M., and Talbott, J.: Does Your 
Patient Have Gout?, Scientific Exhibit, 
American Medical Association, New York City, 


June. 3-7, 1957. 


is the qd 


"Probenecid 


Smith, R. T 


Sei 
Setenti h Rheumatic Disease? 
» Atlantic City, June 8 3 


Supply: 0.5 Gm. tablets, bottles of 100 and 1000. 


For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


mOo MERCK SHARP & DOHME, DIVISION OF MERCK & CO., INC., PHILADELPHIA 1, PA. 


SS 
"Since the introduction of probenecid /SENEMID/ 
into clinical medicine...a great deal of justifiable 
enthusiasm has been evidenced and numerous reports 
On the use of this drug have appeared....Al] 
Patients who have prolonged 
therapy with a Safe uricosuric agent such as 
| probenecid... , 
‘| 
/BENEMIp7 or Choice as a 
uricosuric agent. Treatment should i 
with 0 Oo be instituted 
“25 Gm. given twice daily for one weer th 
increased to 0.5 Gm, twice daily thereafte Sess 
out interruption, "3 WAth= 


properties 


greater inhibitory action...lower intake per 
dose... DECLOMYCIN produces equivalent or 
greater clinical activity with less antibiotic because 
of two basic factors: (1) increased potency, and 
(2) longer retention. 


broad-spectrum control in depth. Higher ac- 
tivity level enhances range of previous antibiotics. 
Some problem pathogens have been found more 
responsive. Strains of Pseudomonas, Proteus and 
A. aerogenes have proved sensitive to DECLOMYCIN. 


sustained activity level. DECLOMYCIN main- 
tains a more constant level of activity. Infection is 
quickly resolved. 


24-48 hours extra activity...protection 
against relapse. Antimicrobial control is main- 
tained after stopping dosage. Most other antibiotics 
dissipate rapidly on withdrawal. 


REFERENCES: 

1-11. Papers read at Seventh Symposium on Antibiotics, 
Washington, D. C., November 4-6, 1959. 

12. Phillips, F. M.: DECLOMYCIN—Seventh Interim Report. 
Department of Clinical Investigation, Lederie Laboratories, 
Pearl River, N. Y., December 4, 1959. 

CAPSULES, 150 mg., bottles of 16 and 100. 

Dosage: average adult, 1 capsule four times daily. 
PEDIATRIC DROPS, 60 mg./cc. in bottle of 10 cc. with cali- 
brated dropper. 

ORAL SUSPENSION, 75 mg./5 cc. tsp. in 2 oz. bottle. 


new broad-spectrum 


ECLOMYCIN 


DEMETHYLCHLORTETRACYCLINE LEDERLE 


a masterpiece of antibiotic design 
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performance 


genitourinary infection. roberts, mM. S.; Seneca, H., 
and Lattimer, J. K.,! New York, N. Y.—-Ninety-one percent 
of the Gram-positive and 27 per cent of the Gram- 
negative, among 66 organisms cultured from geni- 
tourinary infection, responded to DECLOMYCIN. 
Serum antibiotic activity was found three times 
greater than with tetracycline. 


toleration. Boger, w. P., and Gavin, J. J.,2 Norristown, 
Pennsylvania— Side effects with DECLOMYCIN were 
minimal. When dosage was 0.5 to 1 Gm. daily in 
divided doses, only two of 82 patients exhibited 
nausea. 


activity level sustentation. Kunin, c. M.; Dornbush, 
A. C., and Finland, M.,? Boston, Massachusetts—Of the 
four tetracycline analogues, DECLOMYCIN Demeth- 
ylchlortetracycline showed the longest sustained 
activity levels in the blood. 


gonococcal infection. marmell, M., and Prigot, A.,‘ 
New York, N. Y.-Of 63 cases of gonorrhea, 61 
promptly responded after short courses of DECLO- 
MYCIN. Therapeutic effect was found equal to that 
of intramuscular penicillin. 


bronchopulmonary infection. perry, D. M.; Hall, G. 
A., and Kirby, W. M. M.,5 Seattle, Washington — Of 30 cases 
of acute bacterial pneumonia, all were afebrile fol- 
lowing two to 10 days of treatment with DECLo- 
MYCIN. Results were good in 21.... All of six 
patients with acute bronchitis responded promptly. 


pediatric infection. Fujii, r.; ichinashi, H.; Minamitani, 
M.; Konno, M., and Ishibashi, T.,¢ Tokyo, Japan—In 309 pe- 
diatric patients with various infections, DECLo- 
MYCIN was effective in 75 per cent. 


urogenital infection. vineyard, J. P.; Hogan, J., and 
Sanford, J. P.,” Dallas, Texas— Clinical response in pye- 
lonephritis correlated well with results of in vitro 
sensitivity tests, which showed some strains of A. 


aerogenes, Proteus and Pseudomonas more suscep- 
tible to DecLomMycIN Demethylchlortetracycline 
than to its analogues. 


pneumonia. puke, C. J.; Katz, S., and Donohoe, R. F.,* 
Washington, D. C.— Results were satisfactory in all but 
two of 32 cases of acute bacterial pneumonia, of 
which only 11 were uncomplicated. No side effects 
were observed. 


brucellosis. Chavez Max G.,* Mexico, D. F., Mexico— All 
of nine patients with Br. melitensis infection were 
afebrile after five days on DECLOMYCIN. Blood cul- 
tures were negative in all cases on the 20th day. 
Side effects were limited to slight temperature in- 
creases which abated in four days. 


pustular dermatosis. Biau, s., and Kanof, N. New 
York, N. Y.—Results with DECLOMYCIN were excel- 
lent in both of two cases of impetigo, one of two 
cases of folliculitis, six of nine cases of furunculo- 
sis, all of three cases of acne rosacea and 26 of 45 
cases of acne vulgaris. Overall, results were excel- 
lent or good in 85 per cent. 


antibacterial spectrum. Finiand, M.; Hirsch, H. A., 
and Kunin, C. M.," Boston, Massachusetts— DECLOMYCIN 
Demethylchlortetracycline was found the most ef- 
fective of the tetracycline analogues against two- 
thirds of 680 normally sensitive strains of 15 sepa- 
rate species. 


the over-all picture. combined results reported by 210 
clinical investigators'’*—- DECLOMYCIN produced a fa- 
vorable response (cured or improved) in 87 per 
cent of 1,904 patients. Two-thirds of the patients 
received one capsule every six hours. Treatment 
was continued for as long as 180 days, but was 
between three and eight days in most, Side effects 
were seen in 9.9 per cent, but necessitated discon- 
tinuance of treatment in only 1.8 per cent. 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York > 
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In prophylaxis of angina pectoris 


“The best results...” 


“The best results . . . in both clinical and electrocardiographic response, were 
observed with a combination of meprobamate and pentaerythritol tetranitrate 
[EQUANITRATE]....’’ Russek! so reported using double-blind methods in an 
important new study of pentaerythritol tetranitrate, a placebo, meprobamate, 


and EQUANITRATE. 
EQUANITRATE reduces the frequency and severity of attacks and controls 
angina-triggering emotions. 


Supplied: EQUANITRATE 10 (200 mg. meprobamate, 10 mg. pentaerythritol tetranitrate), white 
oval tablets, vials of 50. EQUANITRATE 20 (200 mg. meprobamate, 20 mg. pentaerythritol 


tetranitrate), yellow oval tablets, vials of 50. 
1. Russek, H.I.: Am. J. Cardiol. 3:547 (April) 1959. 


EQquanitrate 


Meprobamate and Pentaerythritol Tetranitrate, Wyeth Wis 
Wyeth 


* 


® 
Philadelphia 1, Pa. 


Newly Available 
Equanitrate 2O 


*Trademark 
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| Upjohn 


announces 
the first progestin 
since progesterone 

that will maintain pregnancy 


even in ovariectomized rats 


Ovariectomy of the rat in 
early pregnancy invariably 
leads to abortion unless pro- 
gestin is substituted. Here, 
rat was ovariectomized on 
9th day, and pregnancy 
maintained on medroxyprog- 
esterone until 21st day, 
when pups were taken by 
cesarean section. (From a 
scientific exhibit, AMA an- 
nual meeting, June, 1959). 
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For the 
promise of 
this new 
compound in your 
| practice, 
please turn 


The 


most welcome 
pain 
in the world 


How much better a pain in the uterus 
than an ache in the heart! It is pure ecstasy 
to the habitual aborter, to whom it signifies 
the imminent fulfillment of her fondest 
dream. 

Only you who have shared her anguish 
through repeated abortions can fully appre- 
ciate her soaring sense of achievement at 
having finally reached term. Knowing, as 
you do, the maddening frustration of being 
powerless to prevent her previous abortions 
with the ineffective measures that were 
available at that time, your sense of 
achievement now parallels hers. 

This is the promise of Provera—a new, 
oral progestin developed by Upjohn re- 
search. Because it represents the first clin- 
icaJly-significant improvement on proges- 
terone, we believe Provera constitutes the 
most important advance in the treatment 
of idiopathic recurrent abortion in 30 years. 

It is the only compound, other than pro- 


gesterone, that will maintain pregnancy in 
ovariectomized rats. And it is approxi- 
mately 40 times as potent as progesterone, 
which makes oral therapy of habitual abor- 
tion practical for the first time. 

And Provera exerts no significant andro- 
genic or estrogenic effect whatever—which 
makes it a “purer” progestational agent 
than progesterone itself. 

We invite you to select the most critical 
60 days of pregnancy as your test. Use 
Provera (10 to 20 mg. /day) to carry your 
next habitual aborter through the danger- 
ous period during which the production of 
endogenous progesterone shifts from the 
corpus luteum to the placenta (usually in 
the third and fourth months). The cost to 
your patient will be a pleasant surprise. 

For full details, ask your Upjohn repre- 
sentative, or write Department of Product 
Information, Medical Division, The Upjohn 
Company, Kalamazoo, Michigan. 


. 
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PROVERA 


Upjohn | 


*Trademark, Reg. U.S. Pat. Off. 
Medroxyprogesterone acetate, Upjohn 


Y 


in depression... positive 


but PLEASE DO NOT PRESCRIBE 


UNLESS... 


the cautions and provisions for the use of this drug can be 
consistently applied to the management of your patients. 

We make this request now because our surveys indicate that 
in approximately 50 per cent of patients, prescribed dosage 


of CATRON is higher than recommended or prescriptions are not limited to amounts small enough 
to insure frequent return of the patient for observation. Also, in some instances, therapy was 


unduly prolonged. 


CATRON has displayed outstanding efficacy in depression, angina, and rheumatoid arthritis. But 
because of the nature of MAO inhibitor therapy, your attention is directed to the extensive and 
useful instructions prominently displayed in our literature on CATRON, and repeated below. 


HOW TO USE CATRON: 

CATRON is a monoamine oxidase (MAO) inhibitor 
useful in the treatment of depression and of other 
disorders indicated below. It is recommended for use 
in carefully selected cases and in those patients who 
have not responded to the milder drugs. 


ADMINISTRATION AND DOSAGE: 


Dosage of CATRON must be individualized according 
to each patient’s response. The initial daily dose 
should not exceed 12 mg. and should be reduced as 
soon as the desired clinical effect is obtained. In 
severe depressions some clinicians desire rapid 
results and begin treatment with 24 mg. daily; this 
dosage should not be continued for more than a few 
days. A single daily dose in the morning is recom- 
mended. A continuous or interrupted schedule may 
be used, the latter during the maintenance period. 


DEPRESSION (Endogenous, Reactive, Postpartum, 
Involutional, and Depression Secondary to Schizo- 
phrenic or Neurotic Reaction): initially, 12 mg. once 
daily for approximately 2 weeks, or less if improve- 
ment appears. Dosage is then reduced to 6 mg. daily. 
As improvement continues, maintenance dosage of 
6 mg. every other day or 3 mg. daily often proves 
satisfactory. An interrupted dose schedule is recom- 
mended for long-term therapy. 


ANGINA PECTORIS: 3 to 6 mg. daily in most cases. 
Relief of pain and elevation of mood may be dra- 
matic. Victims of angina pectoris who respond in 


this manner should be cautioned against overexer- 
tion induced by their sense of well-being. 


RHEUMATOID ARTHRITIS (Adjunctive Therapy—in 
severely disabling forms, particularly when accom- 
panied by depression): 9 to 12 mg. daily for 3 days, 
then 6 mg. daily, reducing further to 3 mg. daily on 
signs of improvement. If a conventional! antiarthritic 
agent is used, lower doses of each are indicated. 


CAUTION: 
Certain circumstances should be watched carefully 
when using CATRON. 


DRUG POTENTIATION —The list of drugs which 
CATRON potentiates is not yet complete. Hence, cau- 
tion should be exercised when combining CATRON 
with any other drugs such as tranquilizers, pheno- 
thiazines, the amphetamines, barbiturates, and hypo- 
tensive agents. 


HYPOTENSIVE EFFECT—Al!l normotensive patients 
receiving CATRON, but especially elderly patients, 
should be warned about the possibility of orthostatic 
hypotension during the initial period of higher dos- 
age. In the few instances where this may occur, low- 
ering of the dose will usually permit continuation of 
therapy. 


VISUAL DISTURBANCES-—A reversible red-green 
color defect has been reported in a few patients, 
chiefly hypertensive, on extended therapy with 
CATRON. Discontinue the drug if such changes 


and invaluable therapeutic results 


Catron | 


occur. In a few instances, at unusually high dosage, 
or where the drug was not discontinued following 
color disturbances, diminished visual acuity 
occurred. 


ANIMALS, NEUROLOGIC SIGNS~—In toxicity studies 
with animals a neurologic syndrome has been 
observed, characterized by tremors, muscle rigidity 
and difficulty in locomotion. Animals displaying this 
visible neurologic syndrome after prolonged paren- 
teral administration usually disclosed a neurologic 
lesion at autopsy. In other animals these visible 
neurologic symptoms disappeared following cessa- 
tion of the drug. No lesions were found after oral 
administration. Although extensive clinical experi- 
ence has not shown such reactions to be a problem 
in humans in recommended dosage, should a simi- 
lar neurologic disturbance occur, the possibility of 
drug action should be considered. 


SIDE EFFECTS—Major side effects requiring cessa- 
tion of therapy are infrequent. Other side effects— 
constipation, delay in starting micturition, increased 
sweating, hyperreflexia, ankle edema, blurring of 
vision, dryness of the mouth—are usually readily 
controlled by lowering the dosage. Rash, observed 
in a few patients, cleared up rapidly upon discontin- 
uing therapy. 


WARNING: Although pharmacologic evidence indi- 
cates that CATRON has a selectivity for the brain, 
it, as well as other monoamine oxidase inhibitors, 
may be associaied with hepatitis. Because of the 
possibility of this life-threatening hepatitis, the fol- 
lowing recommendations and precautions should be 
observed. If necessary, the patient should be hos- 
pitalized to expedite adherence to this regimen. 


The Following Precautions Are Recommended: 
1. Inall instances daily dose should not exceed 12 mg. 


pheniprazine hydrochloride 


2. Reduce daily dose as soon as response is estab- 
lished, usually in a matter of 1 to 2 weeks. 

3. Do not prescribe to a patient more than sixteen 
6 mg. tablets or thirty-two 3 mg. tablets of CATRON 
at one time. 

4. Patient should return for observation before addi- 
tional CATRON is prescribed. For this reason, pre- 
scriptions for CATRON should be marked “not 
refillable.” 

5. Perform regular liver function tests. 

6. Do not use the drug in patients with a history of 
viral hepatitis or other liver abnormalities. 
SUPPLIED: CATRON is the original brand of pheni- 
prazine hydrochloride. It is supplied in tablets of 
3 mg. and 6 mg., bottles of 50. 


BIBLIOGRAPHY 

(1) Agin, H. V.: The Use of JB-516 (CATRON) in Psychiatry, Con- 
ference on Amine Oxidase Inhibitors, New York Academy of 
Sciences, Nov. 20-22, 1958. (2) Bercel, N. A.: A Pharmacologic 
Approach to the Study of the Mind, Springfield, Ill., Charles C 
Thomas, 1959, in press. (3) Kinross-Wright, J.: Panel Discussion 
of Psychic Energizers, ibid. (4) Kinross-Wright, J.: Experience with 
JB-516 (CATRON) and Other Psychochemicals in Clinical Practice, 
Conference on Amine Oxidase Inhibitors, New York Academy of 
Sciences, Nov. 20-22, 1958. (5) Horita, A., and Parker, R. G.: Com- 
parison of Monoamine Oxidase Inhibitory Effects of Iproniazid 
and Its Phenyl Congener, Proc. Soc. Exper. Biol. & Med. 99:617, 
1958. (6) Horita, A.: Beta-Phenylisopropylhydrazine: A Monoamine 
Oxidase Inhibitor, Fed. Proc. 17:379, 1958. (7) Horita, A.: The 
Pharmacology of the Monoamine Oxidase Inhibitors, in A Phar- 
macologic Approach to the Study of the Mind, Springfield, IIi., 
Charles C Thomas, 1959, in press. (8) Kennamer, R., and Prinz- 
metal, M.: Treatment of Angina Pectoris with CATRON (JB-516), 
Am. J. Cardiol. 3:542, 1959. (9) Scherbel, A. L., and Harrison, J. W.: 
The Effects of Iproniazid and Some Other Amine Oxidase Inhib- 
itors in Rheumatoid Arthritis, Conference of Amine Oxidase In- 
hibitors, New York Academy of Sciences, Nov. 20-22, 1958. 


For detailed information, request Brochure No. 19, CATRON, 64860 


LAKESIDE LABORATORIES, INC. 


MILWAUKEE 1, WISCONSIN 
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in edema or 


= more doctors are prescribing — 


= more patients are receiving the benefits of - 
= more clinical evidence exists for - 


in congestive failure 


“Chlorothiazide was given to 16 
patients for a total of 295 patient- 
treatment days.” ““Chiorothiazide is 
a safe, oral diuretic with a clinical 
effect equal to or greater than a 
parenteral mercurial.’’ Harvey, S. D. 
and DeGraff, A. C.: N. Y. State J. 
Med., 59:1769, (May 1) 1959. 


DOSAGE: Edema—One or two 500 mg. tablets 
DIURIL once or twice a day. Hypertension— 
One 250 mg. tablet DIURIL twice a day to 
one 500 mg. tablet DIURIL three times a day. 


“|. . Our program has been one of 
polypharmacy in which we attempt 
to deplete body sodium with chloro- 
thiazide. This drug is continued in- 
definitely as background medication 
for all antihypertensive drugs.” 
Moyer, J. H.: Am. J. Cardiology, 
3:199, (Feb.) 1959. 


in premenstrya 


“Chlorothiazide is an excellent agent 
for relief of swelling and breast sore- 
ness associated with the premen- 
Strual tension syndrome, since all 
patients |50) with these complaints 
were completely relieved.” Keyes, 
J. W. and Berlacher, F. J.: J.A.M.A., 
169:109, Jian. 10) 1959. 


SUPPLIED: 250 mg. and 500 mg. scored tablets DIURIL 
(chlorothiazide) in bottles of 100 and 1,000 
DIURIL is a trademark of Merck & Co., INC 


Additional information is available to the physician on request 


Ca 
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in hyp nsion | 


hypertension 


(CHLOROTHIAZIDE) 


than for all other diuretic-antihypertensives combined! 


fe 


in edema of pregnancy in cirrhosis with ascites in ene 


(| 


‘One hundred patients were treated with “All three of the patients with Laen- “In a study of 10 patients with the 
oral chlorothiazide.” ‘‘In the presence of nec’s cirrhosis, ascites and edema nephrotic syndrome associated 
clinically detectable edema, the agent was had a favorable response, with a mean with various types of renal disease, 
universally effective.” “‘Chlorothiazide is weight loss of 8 Ibs., during the five- orally administered chlorothiazide 
at present the most effective oral diuretic day treatment period with a slight was a successful, and sometimes 
in pregnancy.’’ Landesman, R., Ollstein, decrease in edema.” Castle, C. N., dramatic, diuretic agent.” Burch, 
R. N. and Quinton, E. J.: N. Y. State J. Conrad, J. K. and Hecht, H. H.: Arch. G. E. and White, M. A., Jr.: Arch. 
Med., 59:66, (Jan. 1) 1959. Int. Med., 103:415, (March) 1959. Int. Med., 103:369, (March) 1959. 


MERCK SHARP & DOHME 
Division of Merck & Co., Inc., Philadelphia 1, Pa. 
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immortals of chinese mythology: 


Li Tieh-kuai 


A celebrated physician known throughout ancient 
Cathay for the efficacy of his magic medicines 


TODAY... 


METICORTEN 


METICORTEN,® brand of prednisone, 5 mg. tablets. 


SCHERING CORPORATION + BLOOMFIELD, NEW JERSEY 
You will soon receive in your mail a handmade, 4-color, 
three-dimensional figure of this Chinese Immortal, mounted 
and suitable for framing. 


Seleting 


HARVARD MEDICAL SCHOOL 


Courses for Graduates 


RECENT ADVANCES IN 


INTERNAL MEDICINE 


One Week—June 6 through 11, 1960 


By Georce W. Tuorn, M.D., and As- 
sociates at the Peter Bent Brigham 
Hospital 

A course of instruction designed to pro- 

vide basic science information for in- 

ternists of considerable clinical experience 
who wish to improve their understanding 
of the fundamental biochemical and 
physiological processes underlying th 
diagnosis and treatment of human dis- 
ease. Lectures, seminars, and round-table 


discussions. 
Tuition $150 


INTERNAL MEDICINE 


Six Weeks—June 13 through 
July 22, 1960 


By WaLTerR BAver. M.D., and Associates 
at the Massachusetts General Hospital 


A course covering most of the important 
segments of internal medicine. A discus- 
sion of recent advances in these fields is 
an integral part of the course, which also 
includes didactic lectures. demonstration 
of clinical material, and informal pane! 


discussions. 
Tuition 


CARDIOVASCULAR DISEASE 
Eight Months—October 3, 1960 
through May 31, 1961 


By The Cardiac Staff of the Massachu- 
setts General Hospital under the direc- 
tion of EpwaArp F. BLanp, M.D. 

A course intended for internists who de- 

sire extensive instruction in cardiovascu- 

lar disease. Lectures and teaching exer- 
cises are given by members of the staff of 
the School, of the Hospital, and of other 

Boston institutions. Lectures include a 

special series on electrocardiography and 

vectors, x-ray and fluoroscopy (including 
angiography), pathology, and certain re- 
lated aspects of cardiovascular disease 
Tuition— $80! 
For catalogue and application form 
write to 
Assistant Dean 
Courses for Graduates 
Harvard Medical School 
Boston 15, Massachusetts 
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YESTERDAY, A COUGH SPOILED HIS DRAWING 
TODAY HIS COUGH IS UNDER CONTROL 
WITH 


BENYLIN 


EXPECTORANT 


BENYLIN EXPECTORANT contains in each 

fluidounce: 

Benadry!® hydrochloride 
(diphenhydramine hydrochloride, 
Parke-Davis) 

Ammonium chloride 

Sodium citrate 

Chloroform 

Menthol 

Alcohol 

supplied: BENYLIN EXPECTORANT is avail- 

able in 16-ounce and 1-gallon bottles. 


¢ ; 
+ * PARKE, DAVIS & COMPANY 
: * DETROIT 32, MICHIGAN 
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stop as well as prevent 
nausea and vomiting 


ah 


O 


now in oral, 
parenteral, and 


all 


suppository forms 


effective but not 
** side effective’’ 


Tigan blocks emetic impulses 
at the chemoreceptor trigger 
zone (CTZ),' a medullary 
structure activating the 
vomiting center. While Tigan 
shares with the phenothia- 
zines the mode of antiemetic 
action, this is their only simi- 
larity.’ In extensive clinical 
studies? '* Tigan, unsur- 
passed in specificity, has ex- 
hibited a virtually complete 
absence of side effects. Tigan 
has demonstrated no seda- 
tive or tranquilizing proper- 
ties, no hypotensive or 
supramedullary effects. no 
extrapyramidal tract stimu- 
lation or hepatic toxicity.“ 
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in nausea /vomiting 
of gastrointestinal 
disorders 


in nausea/vomiting 
of pregnancy 


in nausea/vomiting 
of radiation sickness 


in nausea/vomiting 
of drug 


administration 


Ti 


no sedative properties 
no tranquilizer side effects 


TIGAN® Hydrochloride — 
4-(2-dimethylaminoethoxy)- 
N-(3,4,5-trimethoxybeazoy!) 
benzylamine hydrochloride 


ROCHE® 


ROCHE 
LABORATORIES 
Division of 
Hoffmann-La Roche Ine. 
Nutley 10, N.d. 


no special precautions— 
no known contraindications 


Complete or moderate relief in 78 per cent of 
acute or chronic gastroenteritis patients ;!° ‘‘ We 
did not find a single toxic reaction . ho side 
effects, such as sedation, skin rash ... no changes 


in pulse, respiration, or . . . blood pressure.’’# 


No evidence of sedation or other side effects!” 
observed in a series of patients of whom 94 per 
cent became asymptomatic on Tigan. On other 
antiemetic medication, several had failed to re- 
spond or had complained of drowsiness.’* 

‘*.. not one patient had to 


295 


Protected with Tigan 
discontinue [deep radiation] treatments... . 


‘* large intermittent dose[s]| of [nitrogen mus- 
tard and other drug | therapy could be given with- 
out the associated nausea and vomiting that we 


99° 
‘ 


had seen before. 


an 


specific 
antiemetic 


antinauseant 


Suggested uses: Both prophylactic and therapeutic con- 
trol of nausea and vomiting associated with pregnancy, 
travel sickness, gastrointestinal disorders, operative pro- 
cedures, carcinomatoses, toxicoses, other underlying dis- 
case processes, drug administration and radiation therapy. 


Dosage: Adults — 1 or 2 capsules, orally, 2 ce intramuscu- 
larly, q.i.d. or 1 suppository, q.i.d. For children’s dosage, 
consult literature. 

In nausea and vomiting of pregnancy — Satisfactory con- 
trol is usually achieved with an initial dose of two capsules 
immediately upon awakening. If possible, the patient 
should remain in bed for one-half to one hour following 
this dose. When nausea and vomiting are not confined to 
the morning hours, supplemental doses of one or two cap- 
sules should be given throughout the day at intervals of 
three to four hours. 


How Supplied: Tigan capsules, 100 mg, blue and white — 
bottles of 100 and 500. Tigan ampuls, 2 ce (100 mg/ee)— 
boxes of 6 and 25. Tigan Pediatric Suppositories, 200 mg, 
boxes of 6. 

References: 1. W. Schallek, G. A. Heise, E. F. Keith and R. E. Bagdon, 
J. Pharmacol. & Exper. Therap., 126:270, 1959. 2. W. B. Abrams, I. Roseff, 
J. Kaufman, L. Goldman and A. Bernstein, to be published. 3. I. Roseff, 
W. B. Abrams, J. Kaufman, L. Goldman and A. Bernstein, J. Newark Beth 
Israel Hosp., 9:189, 1958. 4. O. C. Brandman, paper read at Colloquium on 
the Pharmacological and Clinical Aspects of Tigan, New York City, May 15, 
1959. 5. J. A. Lucinian, ibid. 6. D. W. Molander, ibid. 7. B. I. Shnider, 
ibid. 8. W. S. Derrick, ibid. 9. B. Wolfson and F. F. Foldes, ibid. 10. 
L. McLaughlin, ibid. 11. Reports on file, Roche Laboratories. 12. Personal 
communications. 13. W. K. Gauthier, Discussant at Colloquium on the 
Pharmacological and Clinical Aspects of Tigan, New York City, May 15, 
1959. 14. H. E. Davis, ibid. 
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an important solution 
in the 
management of 
resistant staphylococcus infections 


100,000 


10,000 + 


Penicillin (131,056-fold inc 


o 


Fold Increase in Resistance 


11 13 15 


Number of Transfers 


DEVELOPMENT OF RESISTANCE BY STAPH. AUREUS TO VANCOCIN 
AND PENICILLIN—Development of resistance to Vancocin has not yet 
been demonstrated clinically. It is even difficult to ‘‘force’’ development 


of resistance in laboratory studies. 


e Vancocin is bactericidal in readily achieved serum concentrations. 


e Vancocin is effective against antibiotic-resistant gram-positive pathogens. 
Cross-resistance does not occur. 


e Vancocin averts the development of antibiotic-resistant organisms. 


Supplied: 
Only as Vancocin, I.V., 500 mg., in 10-cc. rubber-stoppered ampoules. Before 
administration, the physician should consult essential information contained in 


the package. 


EL! LILLY AND COMPANY INDIANAPOLIS 6, INDIANA, U.S.A. 
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Editorial 
Renal Acidosis 


HE steady flow of hydrogen ions from their 
source to their excretion through 
the kidney is sometimes impeded by disease of 
that organ. This will come as no surprise to the 
practicing physician who is often called upon to 
treat the resultant metabolic acidosis. But as 
more has been learned of the intrarenal factors 
involved in the normal excretion of acid, the 
pathogenesis of renal acidosis has become an 
increasingly complex and intriguing problem. 

This newer knowledge has been acquired to a 
large extent during the past decade under the 
leadership of such investigators as Pitts, Berliner, 
Gilman and many others who have produced 
extensive evidence that tubular exchanges of 
hydrogen ion are involved in the reabsorption of 
bicarbonate, in the acidification of other buffers 
(mainly phosphate) in the tubular urine, and in 
the tubular excretion of ammonium ion. These 
processes involve both donation and acceptance 
of hydrogen ions (or protons, to use the Bronsted 
terminology) and are conditioned by a variety 
of factors; these are presented schematically in 
Figure 1. Any inquiry into the effects of renal 
disease on the excretion of acid must take these 
processes and their conditioning factors into 
consideration. 

It has long been known that progressive, gen- 
eralized and destructive diseases of the kidney, 
such as chronic glomerulonephritis, pyelonephri- 
tis, nephrosclerosis and polycystic disease, 
interfere with the excretion of acid. In 1915 
Palmer and Henderson and in 1926 van Slyke 
and co-workers showed that in patients with 
chronic glomerulonephritis the excretion of acid 
as ammonium ion was impaired to a greater 
extent than that as titratable acid, and the 
ability to acidify the urine, i.e., to lower pH, was 
relatively unimpaired. This pattern of renal 
malfunction in such uremic patients has been 


confirmed by subsequent observers. On the 
other hand, a different type of disturbance 
of renal acid excretion has been recognized 
since Lightwood in 1935, and Butler, Wilson 
and Farber in 1936, described the first syn- 
dromes of specific tubular dysfunction with 
acidosis. In these non-azotemic acidotic patients, 
now reported in many different clinical settings, 
the principal defect appears to consist of inabil- 
ity to acidify the urine. 

Thus for some time the acidosis of renal dis- 
ease has been conceived to be of two main types, 
uremic acidosis and renal tubular acidosis, the former 
resulting primarily from glomerular failure and 
the latter from tubular failure. In uremic 
acidosis, according to this concept, progressive 
destruction and contraction of the kidney leads 
to reduction of the nephron population and 
hence of glomerular filtration; severely reduced 
filtration produces retention of phosphate and 
sulfate; these anions in turn “‘displace”’ extra- 
cellular bicarbonate and so result in metabolic 
acidosis. The diagnostic signs of uremic acidosis, 
therefore, are azotemia and hyperphosphatemia 
as well as depression of the serum bicarbonate. 
In renal tubular acidosis, on the other hand, 
specific tubular dysfunction in a ‘“‘non-con- 
tracted” kidney interferes with the transfer and 
exchange of hydrogen ions into the tubular 
urine; the diagnostic hallmarks are hyper- 
chloremic extracellular acidosis, absence of 
azotemia and the presence of a relatively alkaline 
urine. 

This concept of renal acidosis has recently 
been challenged in two stimulating papers by 
Schwartz, Relman and co-workers [7,2]. First, 
these authors point out that the acidosis of the 
uremic patient is more correctly stated to be due 
to the retention of metabolically-produced 
hydrogen ion than to accumulation of the anions, 
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phosphate and sulfate. Secondly, they suggest 
that since essentially all the hydrogen ion 
excreted is transferred into the urine through the 
cells of the renal tubule, all acidoses of renal 
origin must be renal tubular acidosis. In support 
of this concept Schwartz, Hall, Hays and Rel- 
man [2] have presented data that indicate that 
some (but not all) of their uremic patients failed 
to conserve bicarbonate under experimental 
conditions of bicarbonate loading. 

In part, the difficulty is semantic and as such 
will not be belabored here again [3]. Metabolic 
production and retention of hydrogen ion 
inevitably is associated with reduction in the 
capacity of the buffer systems in the body fluids; 
this, as quantified by the fall in concentration 
of total buffer anions or buffer base, is merely 
the other side of the coin. In part, however, the 
difficulty is in interpretation and so warrants 
careful analysis and experimentation. 

Retention by the uremic patient of the anions, 
phosphate and sulfate, derived along with 
hydrogen ions from the dietary and metabolic 
pool, will not lead per se to extracellular acidosis 
if the retention takes place with equivalent 
numbers of sodium ions while the hydrogen 
ions are excreted. But other factors regulating 
body fluid osmolality and volume supervene to 
cause excretion of the sodium. Since this cannot 
occur with sulfate or phosphate, it must with 
chloride or bicarbonate. If the sodium is 
excreted with chloride (and this is probably the 
mechanism of the hypochloremia of the uremic 
patient who does not vomit), extracellular bi- 
carbonate and total buffer anion (equivalent 
to buffer base) is unchanged and the original 
metabolic hydrogen, formed as sulfuric acid and 
buffered by reaction with sodium bicarbonate, 
is excreted through the lungs as carbon dioxide 
and water. If sodium is excreted with bicar- 
bonate, extracellular buffer anion (or buffer 
base) is decreased; in this case the metabolic 
hydrogen is retained along with the phosphate 
and sulfate and a state of acidosis ensues. But 
the real crux of the matter is this: granting that 
the final common pathway of the hydrogen is 
through the tubular cell, what are the factors 
limiting its excretion in the contracted kidney? 
Is it the non-availability of proton acceptors 
(phosphate as limited by reduced filtration and/ 
or ammonia as limited by defective tubular 
production) or is it deficient tubular proton 
donation due to tubular damage? 

There is a considerable body of evidence that 


tubular functions other than hydrogen ion 
transfer, maximal paraminohippurate transport 
for instance, are damaged in progressive and 
contractive renal disease. Likewise, the plasma 
bicarbonate level may fall before the levels of 
phosphate, creatinine or non-protein nitrogen 
rise to any marked degree. These observations 
support the concept that tubular 
parallel to glomerular damage, is a factor in the 
impairment of the excretion of acid in this type 
of renal disease. But in the uremic patient with 
acidosis the question appears to be unsettled as 
to whether the primary factor in its production 
is defective tubular proton donation or defi- 


damage, 


ciency of proton acceptors. To me, the latter 
appears to be the most likely probability but 
further experimentation is clearly in order. 

Unanswered questions also lurk amid the 
pathogenic complexities of the acidotic renal 
patient without azotemia, the patient with the 
‘“‘non-contracted”” kidney. As the term is now 
generally used this is renal tubular acidosis. Such 
a patient fails to donate protons or hydrogen 
ions from renal tubular cells to acceptor sub- 
stances in the tubular urine, mainly bicarbonate, 
phosphate and ammonia. Is this failure of proton 
donation due to the breakdown of a single 
mechanism? That such is the case seems im- 
probable since quite a variety of factors condi- 
tion the tubular processes of proton donation, as 
indicated in Figure 1. Of these factors the ones 
most likely to be involved in the tubular failure 
of proton donation in this disease are: (1) the 
facilitation of hydrogen ion availability by 
carbonic anhydrase and (2) the supply of 
energy for active transport by the Krebs tri- 
carboxylic cycle. Interference with either of 
these processes leads to a decreased rate of 
excretion of acid, as is shown experimentally by 
inhibition of carbonic anhydrase with acet- 
azolamide and by blocking of the Krebs cycle 
with maleic acid [4,5]. Both of these factors 
therefore require careful consideration in any 
study of the pathogenesis and, indeed, of the 
etiology of renal tubular acidosis. 

Primary failure of mass donation of protons 
against a low concentration gradient has been 
ruled out in many patients in whom the excre- 
tion of titratable acid has increased when 
urinary phosphate acceptors have been greatly 
multiplied by the administration of phosphate; 
it is made unlikely by the experimental demon- 
stration that the limit to this type of augmenta- 
tion is manyfold the normal excretion rate of 
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hydrogen ion. On the other hand, most of the 
patients studied have been reported to excrete 
relatively alkaline urines containing bicarbonate 
in the presence of frank systemic acidosis. These 
observations indicate the pathogenic defect to be 
a failure of the hydrogen ion “pump” to move 
the ion against the concentration gradient. The 
cause of such a defect could well lie in an inade- 
quate supply of energy from the Krebs cycle or 
in deficient activity of the enzyme, carbonic 
anhydrase; these pathogenic factors, however, 
remain to be established. 

But does this characterization of renal tubular 
acidosis account for all the renal acidotic pa- 
tients with ‘‘non-contracted” kidneys? In my 
opinion it does not. Primary deficiency of proton 
acceptors in the tubular urine does not depend 
on failure of glomerular filtration alone. (Fig. 1.) 
The amount of phosphate excreted is a function 
of the amount reabsorbed as well as of the 
amount filtered. An inadequate intake of 
phosphate, defective intestinal absorption of 
phosphate (vitamin D resistance, steatorrhea), 
or decreased parathyroid activity might be 
factors that increase the tubular reabsorption 
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1. Factors in the renal excretion of hydrogen ion. 


and diminish the excretion of phosphate ac- 
ceptor of hydrogen ion. Specific failure of the 
tubular production of the proton acceptor 
ammonia (as opposed to inhibition of transfer 
by the alkalinity of the tubular urine) also 
might lead to inadequate excretion of hydrogen 
ion. That both of these types of proton acceptor 
deficiency may occur in the acidotic patient with 
the “‘non-contracted”’ kidney is suggested by 
the experience of our group [6,7]. Under these 
circumstances it would appear that either the 
definition of the term renal tubular acidosis should 
be broadened or some new diagnostic categories 
need to be defined. 

There are a number of other difficulties that 
beset the physiologic diagnosis of renal tubular 
acidosis. One of these is the precise separation 
of glomerular failure and tubular failure; even in 
the conventionally accepted type, the non- 
azotemic acidotic patient with a relatively 
alkaline urine, such separation is not always 
clear-cut. The majority of patients described to 
date show some depression of the filtration rate 
and apparently a number of these patients, 
especially those with associated nephrocalcinosis 
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and nephrolithiasis, may undergo progressive 
renal damage with the onset of uremia. Another 
difficulty lies in the balance between the several 
intrarenal mechanisms involved in the excretion 
of hydrogen ions. Wrong and Davies [8] in their 
recent excellent analysis of the excretion of acid 
in renal disease describe two cases in which the 
defect in excretion of titratable acid is counter- 
balanced to the point of preventing acidosis by 
an excessive excretion of ammonium ions; these 
cases they label incomplete renal tubular acidosis. 
Such observations exemplify the fact that a nor- 
mal rate of excretion of hydrogen ions may exist 
in the presence of a defect in one of the renal 
acidification mechanisms. 

Indeed, inadequate recognition has been given 
to the possible existence of minimal, subclinical 
or latent cases of renal acidosis. ‘This possibility 
is rendered all the more likely by the demonstra- 
tion of a familial factor in some cases of typical 
renal tubular acidosis; genetic impairment in 
heterozygotes would not be expected necessarily 
to show clinical manifestations. Yet detection of 
such impairment of the kidney’s ability to 
excrete hydrogen ion is essential to elucidation 
of the role of genetic factors in the etiology of the 
disease. Thus there may be some persons without 
abnormal retention of hydrogen ions (acidosis) 
who can excrete the normal daily amounts of 
hydrogen ion metabolically produced but who 
cannot dispose of unusual increments in this 
acid load. And undoubtedly the patients with 
overt acidosis most of the time are able to put 
out the normal daily hydrogen ion load but at 
the same time are unable to excrete additional 
amounts of the ion metabolically produced or 
already retained. Under conditions of a high 
acid load both types of patients should exhibit a 
low renal ‘“‘clearance”’ of hydrogen ion, i.e., a 
low ratio of hydrogen ion excreted to the amount 


retained in the body fluids. If such a ratio could 
be quantified, it should prove to be a useful 
diagnostic tool. 

Perhaps enough has been said to indicate the 
complexities of the problem of acidosis of renal 
origin. Clearly, a variety of vicissitudes awaits 
the hydrogen ion. in its journey through the 
diseased nephron. Clarification of these com- 
plexities in terms of pathogenesis, etiology and 
diagnosis presents a continuing challenge to the 
physiologist, to the biochemist, to the geneticist 
and, most of all, to the inquiring physician. 

J. RussELL ELKINTON, M.D. 

Chemical Section of the Department of Medicine, 
University of Pennsylvania School of Medicine, 
Philadelphia, Pennsylvania 
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incE Goldblatt et al. [7] reported that hyper- 
S tension could be produced in the dog by 
partial constriction of the renal arteries clini- 
cians have been searching for the human coun- 
terpart of the Goldblatt experiment in the hope 
of finding cases of hypertension which could be 
alleviated by the removal of one diseased kidney. 
Many hypertensive patients with unilateral 
renal disease of various sorts were subjected to 
nephrectomy but, although there were sporadic 
reports of success, the percentage of cures was 
small: in published cases less than 20 per cent 
\2|. Because of this disappointing experience 
clinical interest in this field tended to wane and 
in some centres the removal of a kidney in an 
attempt to cure hypertension, rather than for 
established urological indications, was looked 
upon with disfavour. 

During the past six years there has been a 
considerable revival of interest in this subject. 
In 1953 Howard and his associates [3,4] pre- 
sented evidence that, when hypertension was 
associated with a lesion which interfered with 
the arterial blood flow to a kidney, i.e., when 
the true clinical counterpart of Goldblatt’s ex- 
perimental conditions obtained, there was an 
excellent chance of its alleviation by nephrec- 
tomy. Howard and his co-workers also pointed 
out that routine methods of urological investiga- 
tion, such as intravenous and retrograde pye- 
lography, often failed to detect such cases and 
they demonstrated the value of differential renal 
function studies and abdominal aortography as 


diagnostic procedures. Cases of hypertension 
due to interference with the arterial blood sup- 
ply to the kidney are now being reported with 
increasing frequency [5,6] and the results of 
surgical treatment in such cases have been 
generally good. 

Poutasse et al. [7] recently reported cases of 
hypertension resulting from stenosis of both 
renal arteries. In one patient surgical correction 
of the arterial lesions by excision of the stric- 
tures and insertion of arterial homografts was 
successful in alleviating the hypertension. 

It is the purpose of this paper to discuss the 
diagnosis and treatment of hypertension, based 
on experience gained at the Toronto General 
Hospital during the years 1954 to 1958, and to 
report in detail another case of hypertension 
due to stenosis of both renal arteries. 


CASE REPORT 


Mrs. M. T. (T.G.H. No. E15697), a twenty-seven 
year old housewife, was referred to the Toronto Gen- 
eral Hospital on June 30, 1957, by Dr. M. F. Clark- 
son of Peterborough, Ontario, as a case of renal 
hypertension. 

Her past history was non-contributory. She had 
measles, mumps and chickenpox as a child. There was 
no history of severe injury or of operation, or of 
unexplained abdominal pain. There was no family 
history of hypertension. 

The patient had always had excellent health. She 
had had two uncomplicated pregnancies, both ter- 
minating in normal deliveries in February 1954 and in 
September 1955. Numerous blood pressure readings 
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r. renal’a. 
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repair 
1953 | 1955 | 1957 | 1958 


Fic. 1. Hypertension due to bilateral stenosis of the renal arteries. Patient M. T. 


blood pressure (mm. 


Blood pressure chart. 
taken during and after both pregnancies were normal. normal. (Fig. 2.) Cystoscopy and ureteral catheteriza- 
She remained well until May 1957 when, during the tion were performed; urine was collected from the 
third month of her third pregnancy, she had a two kidneys simultaneously. The results are shown 
spontaneous abortion. At that time her blood pressure in Table 1. Because of the reduction in volume and 
was 170/120 mm. Hg. Thereafter, numerous blood sodium concentration of the urine obtained from the 
pressure recordings showed that the hypertension was left kidney a renal cause for the hypertension was 
and of fairly marked degree. (Fig. 1.) suspected, and the patient was transferred to the 
Toronto General Hospital on June 30, 1957, for 


persistent 
However, she continued to enjoy reasonably good 
health, her only complaint being mild fatigue. There further investigation. 
were no symptoms of cardiac decompensation and no 
complaints referable to the urinary system. 

She was admitted to the Peterborough Civic Hos- uring 5 feet 6 inches in height and weighing 12 
pital on June 11, 1957. While there the patient con- pounds. She was intelligent and highly cooperative. 


On examination the patient was a healthy looking, 
well developed, well nourished young woman, meas- 


tinued to have moderately severe hypertension even Pulse, temperature and respirations were normal 
with mild sedation. The blood pressure varied be- The blood pressure was 200/120 mm. Hg in the right 
tween 160 and 210 systolic, and 110 and 150 diastolic; arm. The pulse was weaker at the left wrist than at 
the right, and systolic pressures recorded in the left 
arm were persistently 10 to 20 mm. Hg lower than in 
the 


most diastolic readings were over 120. (Fig. 1.) During 
the course of the investigations an intravenous pyelo- 
gram was obtained and reported as normal. There 
was prompt excretion of dye in good concentration retinal arterioles without segmental 
by both kidneys, and the collecting systems appeared were no haemorrhages, exudates or papilloedema. 


the right. There was moderate narrowing ol 
spasm; there 


TABLE |! 
PATIENT M. T. DIFFERENTIAL SODIUM EXCRETION 


Right Kidney 


Blood 
Pressure 


mm. Hg 


Sodium Sodium 


Concen- Concen- 


Vol- 


ume 
tration tration 


mEq I mEq 


(ml 


June 1957 (before op- 
eration) 

October 1957 (after 
left renal artery re- 
paired) 

November 13, 1957 
(after right renal 
artery repaired ) 

November 1958 
(after recurrence 
of hypertension) 


Fic. 2. Patient M. T. Normal intravenous pyelogram. 
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Fic. 3. Patient M. T. Aortogram. The left renal artery 
is constricted near its origin. Only a short stump of the 
right main renal artery is filled. An aberrant artery sup- 
plies the lower pole of the right kidney. 


Ihe chest was clear. The cardiac beat was forceful; 
the point of maximal impulse was in the fifth left 
intercostal space, 10 cm. to the left of the midline. 
The cardiac rhythm was regular and there were no 
murmurs. The aortic second sound was increased in 
intensity. On examination of the abdomen nothing 
abnormal was found; an abdominal bruit was not 
listened for. The dorsalis pedis and posterior tibial 
pulsations were strong and equal. The blood pressure 
in the leg was 220/130 mm. Hg. 

Haemoglobin, red blood count and white blood 
count were all within normal limits. The serum 
sodium was 140 mEq./L.; serum potassium, 3.5 
mEq./L.; serum chloride, 105 mEq./L.; and serum 
CO, combining power, 30.8 mM/L. The blood non- 
protein nitrogen was 35 mg./100 ml. The urine con- 
tained a trace of albumin but was negative for blood 
and sugar; there were no cells or casts in the spun 
sediment. The maximum specific gravity of the urine, 
after fluid restriction for eighteen hours, was 1.020. 
Phenolsulphonphthalein excretion was 30 per cent 
in fifteen minutes and 70 per cent in two hours. 
Creatinine clearance, 132 ml./minute; p-aminohip- 
purate (PAH) clearance 760 ml /minute; Tmpau 
69 mg./minute (not corrected for surface area). The 
electrocardiogram was normal. A regitine test was 
negative. A chest roentgenogram disclosed no 
abnormalities. 

Catheterization of the ureters and simultaneous 
collection of urine from the two kidneys was repeated 
and essentially the results were the same as on the 
previous study made at Peterborough, viz: a reduc- 
tion of volume and sodium concentration of the urine 
obtained from the left kidney as compared with urine 
collected at the same time from the right kidney. 
Since these results suggested inequality of the arterial 
blood supply to the kidneys, abdominal aortography 
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Fic. 4. Patient M. T. Diagram illustrating the anatomic 
defects encountered at operation. The left renal artery 
was constricted near its origin. The right main renal 
artery was completely occluded for a distance of about 
3 cm.; the upper two-thirds of the kidney was flabby. An 
aberrant artery supplied the lower pole of the right kid- 
ney which appeared normal. Note the impingement of 
the tendinous crura of the diaphragm upon the renal 
arteries. 


was performed. This procedure demonstrated stenosis 
of both renal arteries. There was marked segmental 
narrowing of the left renal artery near its origin from 
the aorta. The right main renal artery could not be 
visualized, although there was a short stump which 
was thought to indicate its probable point of origin 
from the aorta. An aberrant artery supplied the lower 
pole of the right kidney. (Fig. 3.) The anatomic de- 
fects are depicted in Figure 4. 

On July 19, 1957, the left renal artery was repaired 
via a lumbar incision through the twelfth rib. Careful 
dissection around the renal pedicle was necessitated 
by the numerous small collateral vessels about the 
renal pelvis. Dense adhesions were encountered 
around the origin of the left renal artery. It was 
eventually found necessary to divide the left crus of 
the diaphragm which impinged on the origin of the 
renal artery. When sufficient aorta had been exposed 
it was possible to place a curved arterial clamp longi- 
tudinally on the aorta, excluding the origin of the 
renal artery from the circulation without obstructing 
the aorta. Thickening of the renal artery was palpable 
just beyond its origin and a thrill could be felt. The 
vessel was now resected piecemeal until normal artery 
was obtained distally. Proximally it was necessary to 
resect the artery flush with the aorta; a normal arte- 
rial wall was still not obtained. It was possible, how- 
ever, to suture the arterial stump to the side of the 
aorta with continuous arterial suture. The wound was 
closed in layers without drainage. The operative pro- 
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Fic. 5. Differential renal function studies. Diagram showing urine volume and 
sodium concentration in patient M. T. with hypertension due to stenosis of both 


renal arteries. 


cedure took four and a half hours during which the 
blood supply to the left kidney was occluded for 
forty-five minutes. In order to protect this kidney 
from the effects of complete ischaemia, local hypo- 
thermia was applied. Upon clamping the arterial 
supply, coils of penrose tubing containing ice cold 
sterile normal saline solution were wrapped around 
the kidney for five minutes, lowering the temperature 
in the centre of the kidney to 27°c. 

The patient withstood the procedure well and the 
postoperative course was uncomplicated. A cysto- 
scopic examination was performed on the first day 
after operation: after the injection of indigo carmine, 
dye appeared at both ureteral orifices in five minutes. 
An intravenous pyelogram taken two weeks after 
operation showed prompt excretion of dye in good 
concentration by both kidneys. During the postopera- 
tive period the patient remained hypertensive and, 
when discharged from the hospital on August 3, 1957, 
the blood pressure in the left arm was still 160/124 
mm. Hg. 

Following discharge from the hospital the patient 
remained well except for intermittent discomfort over 
the precordium. The exact nature of this discomfort 
was undetermined. The blood pressure was checked 
frequently and remained elevated. (Fig. 1.) On 
October 6, 1957, she was readmitted to hospital for 
surgical repair of the right main renal artery. No 
changes were found on physical examination at this 


time. The blood pressure was 195/120 mm. Hg in 
the right arm and 170/125 in the left arm. A voided 
specimen of urine had a specific gravity of 1.019; it 
contained a faint trace of albumin and there were no 
cells or casts in the spun sediment. Routine haemato- 
logic studies were again normal. The serum sodium 
was 136 mEq./L.; serum potassium, 3.1 mEq./L.; 
serum chlorides, 103 mEq./L.; and the COQ: com- 
bining power, 33.4 mM/L. The blood non-protein 
nitrogen was 34 mg./100 ml. On October 9 differen- 
tial urine volume and sodium excretion studies 
showed a complete reversal to those obtained prior 
to repair of the left renal artery. The volume of urine 
obtained from the left kidney was 53 ml. and, although 
there was a steady slow drip of urine from the right 
kidney, only 3.5 ml. of urine was obtained from this 
kidney over the same period of time. There was no 
leakage of urine into the bladder. The sodium con- 
centration of the urine from the left kidney was 
219 mEq./L., whereas that from the right kidney 
was 87 mEq./L. Indigo carmine dye appeared from 
the left catheter in two minutes and from the right 
catheter in eight minutes. (Table 1 and Fig. 5.) 

On October 17, 1957, the right renal artery was 
repaired. The right kidney was exposed by a thoraco- 
abdominal incision through the bed of the ninth rib. 
The diaphragm was divided along its costal attach- 
ment. Numerous collateral vessels along the ureter 
and renal pelvis were again encountered. The kidney 
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and its pedicle were turned forward with the vena 
cava in order to expose the origin of this renal artery. 
Again the crus of the diaphragm was found to impinge 
on the first centimeter of renal artery. In the dissec- 
tion of dense fibrous adhesions here, the cisterna 
chyli was opened in two places and had to be re- 
paired. The crus of the diaphragm had to be divided 
for over an inch before the origin of the renal artery 
could be exposed. As well as the main renal artery 
there was an aberrant artery supplying the lower one- 
third of the kidney, as judged by a line of demarcation 
seen on the surface of the kidney. A curved arterial 
clamp was applied to the aorta, excluding the origin 
of the main renal artery; the stenosed portion of the 
renal artery was excised in segments. It was found 
to be completely occluded from its origin for a dis- 
tance of about 3 cm. to within a few millimeters of 
its bifurcation in the renal hilus. An end-to-side 
anastomosis was then carried out between the stump 
of the renal artery and the side wall of the aorta. 
Diaphragm, chest and abdomen were then closed 
with drains in both the pleural and abdominal cavi- 
ties. The operative procedure took six hours. As this 
kidney was not subjected to additional ischaemia, 
local hypothermia was not used. The upper two- 
thirds of the kidney, which had been ischaemic and 
flabby before the restoration of its blood supply, be- 
came distended and tense and the previous line of 
demarcation between ischaemic and normal kidney 
disappeared. 

Postoperatively, the patient made a rapid recovery, 
the only complication being a wound infection due to 
Staphylococcus aureus. On her return from the 
operating room her blood pressure was 140/90 mm. 
Hg. On the first postoperative day the highest blood 
pressure recorded was 150/110 and by the second day 
all readings were below 150/90 mm. Hg. From then 
until her discharge from hospital one month after 
the operation her blood pressure remained normal, 
the usual reading being 120/75 in the right arm and 
90/70 in the left arm. (Fig. 1.) Four weeks after 
operation differential sodium excretion studies were 
repeated. Urine sodium concentrations were now 
equal on the two sides. On this occasion there was a 
steady drip of urine from both ureteral catheters, sug- 
gesting that urine was now being excreted by the two 
kidneys in fairly equal amounts. Unfortunately, how- 
ever, leakage of urine around the catheters into the 
bladder prevented accurate determination of urine 
volume. (Table 1 and Fig. 5.) On January 17, 1958, 
her blood pressure was 135/85 in the right arm and 
115/85 in the left arm. The urine had a specific grav- 
ity of 1.030; it contained no albumin, blood, sugar 
or pus. 

However, in the spring of 1958 it was noted that 
the patient was again hypertensive. At first the hyper- 
tension was mild and, after ten to fifteen minutes’ 
rest in the recumbent position, normal blood pressure 
levels could be obtained. Later the hypertension 
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TABLE I 
PATIENT M. T. RENAL FUNCTION STUDIES AFTER 
RECURRENCE OF HYPERTENSION, NOVEMBER 1958 


Right Left 
Kidney 


Renal Function Studies Kidney 


AK OAK 


Volume (ml.).. 

Specific gravity... 

Creatinine (mg. %)....... 
Ammonia nitrogen (mg. %) 
Sodium (mEq./L.)......... 
Potassium (mEq./L.). 
Calcium (mg. % 

Magnesium (mg. %). 
Chloride (mEq./L.). . 
Inorganic phosphorus (mg. %) 


Ur & 


WOKE 


became sustained. In July 1958, the patient was feel- 
ing quite well. On examination the blood pressure in 
the right arm was 180/120 and in the left arm 160/140; 
after fifteen minutes of rest in the recumbent position 
the blood pressure in the right arm was 160/105. A 
loud systolic bruit could be heard over the upper 
portion of the abdomen. It was of maximum intensity 
in the upper part of the epigastrium in the midline 
and just to the right of the midline; it could also be 
heard in the right costovertebral angle. A loud systo- 
lic bruit could also be heard in the neck; it was 
loudest in the sternal notch and along the course of 
the right carotid artery. 

On November 2, 1958, the patient was readmitted 
to the hospital for further investigation. During this 
admission, the blood pressure averaged 170/120 mm. 
Hg. On examination there was moderate narrowing 
of the retinal arterioles but no evidence of retinal 
haemorrhages, exudates or papilloedema. The cardiac 
impulse was forceful, the point of maximum impulse 
being in the fifth intercostal space, 10.5 cm. to the 
left of the midline. There were no cardiac murmurs. 
The previously described bruits in the abdomen and 
neck were unchanged. Chest x-ray examination 
showed no evidence of cardiac enlargement, and the 
electrocardiogram was normal. Differential renal 
function studies were repeated. There was a signifi- 
cant decrease in the volume and sodium concentra- 
tion of urine collected from the right kidney. (Table 1 
and Fig. 5.) However, the disparity in volume of urine 
obtained from the two kidneys was much less than 
immediately before the second operation, and the 
relatively large amount of urine obtained from the 
affected (right) kidney allowed much more detailed 
comparison to be made of the electrolyte excretion by 
the two kidneys than had been possible previously. 
(Table 1.) 

In view of the equal function of the two kidneys 
with regard to urine sodium concentration during 
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the normotensive period following the second opera- 
tion, the findings of the most recent studies would sug- 
gest that the right renal artery is again stenosed; this 
is also suggested by the nature of the abdominal bruit 
which is louder on the right side of the abdomen and 
also audible in the right, but not in the left, costo- 
vertebral angle. 


The Nature of the Arterial Lesions 


We are grateful to Dr. J. D. Hamilton, Professor of 
Pathology, University of Toronto, for reviewing the 
excised segments of the renal arteries in this case. His 
report is as follows: 

“Both renal arteries were stenosed near their origin 
by fibrous intimal thickening, but this did not resem- 
ble an atheromatous plaque and was only one part of 
an extensive morphologic change involving all coats 
of the arterial wall. 

“The most striking feature was the alteration in 
elastic tissue. The internal elastic lamina was in some 
areas straight and flat, sharply defined and lacking 
the undulating character it usually has in tissue sec- 
tions. This changed in other areas into a folded, 
broadened band terminating abruptly and leaving 
a gap in the lamina. Elsewhere in its circumference 
there were deficiencies of varying extent, with some 
fragments of elastica having a blurred, smudgy 
appearance. 

“The external elastica lamina showed equally 
prominent fragmentation, retraction and degenera- 
tion with splitting, or reduplication, into several 
layers. One did not see, in association with the altered 
elastica, basophilic change in ground substance, al- 
though this was evident in a few small areas in the 
media. 

**As stated, there was a thick layer of fibrous con- 
nective tissue inside the internal elastic lamina. In 
longitudinal sections of the vessels, this tissue was 
cellular, contained small blood channels and ap- 
peared to stream though the gaps in the elastica, to 
separate the media into inner and outer layers and, 
in some sections, extended through the external elastic 
lamina to fade away finally in the adventitia. There 
was therefore a tremendous thickening of the vessel 
wall in these areas, thickening due to the fibrous 
tissue in intima, splitting the media and extending 
into adventitia. The lumen was narrowed to a variable 
extent and, where the stenosis was most marked, the 
tissue in the lumen had the appearance of organised 
and re-canalised thrombus, with irregular anastomos- 
ing channels separated by connective tissue and 
showing in places the development of smooth muscle 
fibres. No inflammatory cells were noted in any 
layers of the vessel, other than a few lymphocytes in 
the adventitia. 

“One is led to the opinion, from the association of 
striking degeneration of elastica, some basophilic 
degeneration of media and vascular fibrous tissue 
extending from the intima through and into the 
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media and adventitia, that in the pathogenesis of the 
stenosis of these renal arteries the initial event may 
have been degeneration of elastica, and possibly 
muscle in the media, with rupture and haemorrhage 
into the wall in the manner of a dissecting aneurysm 
with subsequent organization of the haematoma. The 
pathologic modifications of the media do not, how- 
ever, resemble Erdheim’s medial degeneration very 
closely, but this may be related to the difference in 
structure of the vessel involved. 

“In support of these interpretations of the renal 
artery lesions are the clinical observations of other 
vascular abnormalities, including inequality of blood 
pressure in the arms and a loud bruit heard in the 
neck at the base of the right common carotid artery. 

““As mentioned, there were no inflammatory cells 
seen in the renal artery lesions and nothing to suggest 
that the changes are the result of an arteritis. They 
appear to be primarily degenerative and reparative 
and, although these features resemble those of 
Erdheim’s medial degeneration, similar changes have 
not been described in renal or other major branches 
of the aorta in dissecting aneurysm.” 

(Dr. Hamilton has also examined the renal arteries 
in our other two cases of bilateral renal artery stenosis 
(Cases 10 and 16, Table v) and is of the opinion that 
the pathologic process is the same in all three cases. ) 

We think it advisable to observe the course of this 
patient before aortographic studies are repeated or 
further surgery is considered. In the meantime she is 
being treated with hypotensive drugs. At the present 
time she receives 250 mg. of chlorothiazide twice 
daily, 25 mg. of hydralazine four times a day and 
0.2 mg. of reserpine daily; on this regimen her blood 
pressure is usually 150/95 mm. Hg. 


DIAGNOSIS OF RENAL HYPERTENSION 


The history of this patient (Mrs. M. T.) led 
to the suspicion that her hypertension was not 
of the essential variety. She was only twenty- 
seven years old, and less than two years prior 
to the finding of a severe degree of hypertension 
she was known to have had normal blood pres- 
sure. Although the intravenous pyelogram was 
normal, differential renal function studies 
strongly suggested that the hypertension was 
secondary to renal arterial disease. The nature 
of the arterial abnormality was elucidated by 
abdominal aortography. 

The plan of investigation used in this patient 
and the following remarks concerning the diag- 
nosis of renal hypertension are based on experi- 
ence with twenty patients studied at the Toronto 
General Hospital during the years 1954 through 
1958. This group includes all patients who have 
undergone either nephrectomy or renal artery 
surgery in the hope of alleviating hypertension 
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during this period of time. The underlying dis- 
ease in twenty cases is listed in Table 11. It is of 
interest that in thirteen patients there was evi- 
dence of renal arterial insufficiency; three pa- 
tients had stenosis of both renal arteries. During 
the same period the total number of patients 
investigated for possible renal lesions was 125. 
The Clinical Picture. Hypertension is a com- 
mon disorder but the number of cases secondary 
to renal disease is small. It is difficult to set forth 
rigid criteria which will ensure that no patient 
with renal hypertension will remain undiag- 
nosed, and which will at the same time prevent 
much fruitless and _ potentially 
dangerous investigation. At present we consider 
the following criteria of value in making such a 


unnecessary, 


decision. 

It has been reported from several clinics, and 
it has also been our experience, that patients 
with renal hypertension are likely to fall into 
one of the following groups: (1) patients in 
whom the hypertension has been of recent onset 
and rapidly progressive, with the early develop- 
ment of symptoms; (2) elderly patients in whom 
malignant hypertension develops suddenly; (3) 
young patients in whom no other cause for 
hypertension can be demonstrated; (4) patients 
of any age with known essential hypertension in 
whom symptoms abruptly become more severe; 

5) patients whose history suggests the possibility 
of a renal vascular accident, i.e., a history of 
peripheral arterial emboli, of renal trauma, of 
some surgical procedure such as the ligation of 
an aberrant renal artery, or of an unexplained 
attack of pain in the loin or abdomen which 
might have accompanied renal infarction. 

The possibility of renal hypertension in pa- 
tients falling into any of the foregoing categories 
should be considered carefully with a view to 
the institution of appropriate investigation. 
However, a few patients with renal hypertension 
do not fall within these categories. Occasionally 
the hypertension may be of many years’ dura- 
tion without evidence of an abrupt exacerbation 
of symptoms at any time. One of our patients 
was known to have had hypertension for at least 
ten years (Case 13, Table v); her only symptom 
was mild exertional dyspnoea which had been 
present for five years. It is our view that the 
possibility of an underlying renal basis should 
be considered in any patient who has hyper- 
tension which is severe or associated with car- 
diac, renal or neurologic sequelae. For the most 
part, renal hypertension is not mild or asympto- 
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TABLE Il 
UNDERLYING DISEASE IN TWENTY CASES OF RENAL 
HYPERTENSION 
(Toronto General Hospital, 1954-1958) 


Underlying Disease 


Renal artery lesion (13 cases) 
Stenosis or occlusion of one renal artery... .. 
Stenosis of both renal arteries. . . 
Renal infarcts hac 
Mitral stenosis, postcommissurotomy . 
Infarction secondary to aneurysm of renal 
artery . 
Multiple choleste rol e emboli. 
Probable renal artery lesion 
‘Unilateral’ pyelonephritis 
Stenosis of one ureter. . 
Perinephric fibrosis . 
Postradiation nephritis . 
Staghorn calculus, hydrone phrosis, pyelonephri- 
tis 


matic, and bedrest in a hospital usually does not 
produce the rapid decline in blood pressure to 
normal or near normal levels which is so fre- 
quently seen in patients with essential hyper- 
tension. It is not our policy at present to encour- 
age special investigation in patients whose blood 
pressure falls quickly with rest. In our experi- 
ence, the response or lack of response to the 
administration of hypotensive drugs has been of 
no value in differentiating renal and essential 
hypertension. 

Standard Tests of Renal Function. In the in- 
vestigation of a patient with suspected renal 
hypertension the usual tests of renal function 
are of little diagnostic value. As in the patient 
herein described, all the routine tests, including 
urinalysis, the measurement of concentrating 
power, phenolsulphonphthalein excretion and 
the blood non-protein nitrogen, may be normal 
or near normal; furthermore, any impairment 
of renal function detected by such tests might oc- 
cur in hypertension from any cause. The inulin 
clearance, PAH clearance* and Tmpay were 
normal in the case described; had changes been 
detected, they would have been nonspecific. If 
these tests are used to study the function of each 
kidney separately following ureteral catheteriza- 
tion one might obtain evidence of some discrep- 
ancy between the function of the two kidneys 


* 760 ml. per minute. It is of considerable interest that 
measurement of renal blood flow gave normal results 
despite the marked stenosis of both renal arteries. 


No. of 
6 
3 
2 
1 
1 
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TABLE IV 
DIFFERENTIAL SODIUM EXCRETION STUDIES IN TWENTY 
CASES OF RENAL HYPERTENSION 


Findings 


Unilateral disease (17 cases) 
No urine from affected kidney... . . 
Reduced urine volume 
Sodium concentration decreased 
Sodium concentration equal. . . 
Sodium concentration increased. . 
Sodium concentration variable. 
Bilateral renal artery stenosis ore 
All had marked inequality of urine volume | 


and sodium concentration 


* All these patients had renal artery lesions. 
+ These patients had unilateral pyelonephritis. 
t This patient had mitral stenosis and renal infarcts. 


but no specific information which would aid in 
differentiating the ‘‘Goldblatt kidney” and uni- 
lateral renal disease of other causes. Standard 
tests of renal function are of value, however, in 
assessing the over-all renal function of a patient 
with hypertension. 

Intravenous Pyelography. The inadequacy of 
intravenous urography as a diagnostic tool in 
renal hypertension is now well recognized [4,6,8]. 
In six of our twenty patients, including the case 
reported in detail, the intravenous pyelogram 
was normal. In other cases the affected kidney 
was reduced in size but still able to concentrate 
dye quite well. At times there was complete 
non-function of the involved kidney; in such 
cases the retrograde pyelogram may appear 
normal. 

Differential Sodium Excretion Studies. Since the 
history, urinary findings, usual renal function 
tests and even intravenous pyelography may be 
insufficient to establish a diagnosis of renal 
hypertension, cystoscopy and ureteral cathe- 
terization should be performed for urine 
volume and sodium concentration studies. 

This differential renal function test is based 
on the experimental work of White [9,70] who 
found, in the dog, that constriction of a renal 
artery leads to marked reduction in the volume 
and sodium concentration of urine obtained 
from the involved kidney as compared with 
urine collected simultaneously from the oppo- 
site normal kidney. In applying White’s ob- 
servations for the detection of renal arterial 


insufficiency in man [3,4], the test was first 
performed on a hypertensive patient with steno- 
sis of the right renal artery (proved by aortogra- 
phy). As in the dog, the volume and sodium 
concentration of urine collected from the in- 
volved kidney was much less than that obtained 
from the opposite normal kidney at the same 
time. Recently Connor et al. [77] have reported 
the subsequent experience with this test at the 
Johns Hopkins Hospital, describing four patients 
in whom this procedure suggested a unilateral 
renal artery constriction. In two of them a 
stenotic lesion of the renal artery was demon- 
strated by aortography prior to operation. In 
the other two, aortography was not performed 
but there was evidence of ischaemic tubular 
atrophy in the removed kidneys. 

Since 1954 we have carried out sodium excre- 
tion studies on a total of 125 hypertensive pa- 
tients at the Toronto General Hospital. ‘There 
have been no false-positive tests. In every case 
in which there has been a significant reduction 
in the volume and sodium concentration of 
urine from one kidney there has been confirma- 
tory evidence of renal ischaemia. * ‘The results of 
these studies in the twenty patients operated 
upon are summarized in Table tv. In every case 
there was marked inequality of function of the 
two kidneys. In eight cases, the affected kidney 
excreted no urine, or so little that electrolyte 
determinations could not be made. In nine 
other cases the results were indicative of renal 
ischaemia, i.e., there was at least a 50 per cent 
reduction in volume and at least a 15 per cent 
reduction in the sodium concentration of urine 
collected from one kidney as compared with 
urine collected simultaneously from the opposite 
kidney. Subsequently evidence of renal ischae- 
mia was obtained in all nine cases. Abnormalities 
of the renal artery were demonstrated in seven 
patients by aortography (unilateral renal artery 
disease, four patients; bilateral renal artery 
stenosis, three patients). In the remaining two 
cases in which differential function studies indi- 
cated renal vascular insufficiency, aortography 
was not performed but in both instances there 
was histologic evidence of renal ischaemia in 
the operative specimen: multiple atheromatous 
emboli with areas of ischaemic tubular atrophy 
in one (Case 6, Table v), and areas of ischaemic 
tubular atrophy associated with pyelonephritis 
in the other (Case 14, Table v). In the remaining 

* However, renal ischaemia need not be accompanied 
by hypertension. 
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three (Cases 1, 5 and 9, Table v) there was a 
reduction in the volume of urine obtained from 
the involved kidney but the sodium concentra- 
tion was either equal to or greater than that 
from the normal kidney. Two of these patients 
were not improved by nephrectomy and in the 
third the effect of surgery is uncertain. These 
patients, two of whom had unilateral pyelo- 
nephritis, will be described in more detail under 
the section on treatment. 

It is of considerable interest that in all three 
cases of bilateral renal artery stenosis (patient 
M. T. and Cases 10 and 16, Table v) there was 
significant inequality of the function of the two 
kidneys with regard to urine volume and sodium 
concentration. We had thought that, when the 
vascular lesions were bilateral, the blood supply 
to each kidney might be impaired to a similar 
degree, resulting in equal function of the two 
kidneys. This has not been so in our cases. In 
one of these patients (Case 16, Table v) the 
vascular lesions were strikingly symmetrical on 
the two sides (Fig. 6) yet there was a marked 
difference in the function of the two kidneys. In 
Poutasse’s case of bilateral renal artery stenosis 
[7] there was also a discrepancy in the sodium 
concentration of the urine obtained from the 
two kidneys; the urine volumes are not recorded. 

Aortography. We have been guided by the 
results of the differential sodium excretion studies 
in determining whether or not abdominal 
aortography should be performed. If there are 
no significant differences in the volume and 
sodium concentration of the urine obtained from 
the two kidneys, it has been our practice not to 
investigate the patient further by aortography. 
On the other hand, a significant reduction in 
the volume and sodium concentration of the 
urine coming from one kidney is considered to 
be evidence of some renal arterial abnormality. 
In such cases, or when there is complete non- 
function of one kidney, we now believe that it is 
important to elucidate the nature of the arterial 
defect for two reasons. (1) The procedure of 
measuring volume and sodium concentration 
of the urine obtained simultaneously from both 
kidneys provides only a comparison of the arterial 
blood supply to the two kidneys. It is obvious, 
therefore, that a reduction in the volume and 
sodium concentration of the urine from one kid- 
ney, although practically diagnostic of some 
ischaemia of that kidney, does not guarantee the 
integrity of the blood supply to the opposite 
kidney. As happened with our case (M. T.), the 


FEBRUARY, 1960 


artery to the kidney producing a greater volume 
of urine of higher sodium concentration might 
also be abnormal. Therefore, one cannot con- 
fidently proceed to remove a kidney when differ- 
ential function studies suggest impairment of its 
arterial blood supply without first demonstrating 
that the artery to the opposite kidney is normal. 
(2) An advantage of renal angiography is the 
possibility, in young persons, of demonstrating 
unilateral renal artery lesions which can be 
repaired by the vascular surgeon, thereby 
alleviating hypertension without loss of a kidney. 

It is theoretically possible that differential 
urine volume and sodium excretion studies may 
prove to be normal in an occasional patient in 
whom hypertension is due to renal vascular 
disease. As mentioned, this has not been so in 
our cases of bilateral renal artery stenosis. Renal 
infarction is another situation in which one 
might predict relatively equal function of the 
two kidneys, especially if the zone of infarcted 
kidney were not very large, and if the arterial 
supply to the non-infarcted portion of the kidney 
were normal. In only one of our twenty cases 
was hypertension due to an infarct in one kid- 
ney. In this patient (Case 19, Table v), who had 
an infarct distal to thrombosis in an aneurysm 
of a branch of the right renal artery, there was 
a significant reduction in volume and sodium 
concentration of urine from the affected kidney 
when the test was performed at a time when the 
patient’s sodium chloride intake was normal. It 
is our expectation that the number of patients 
with renal hypertension and normal differential 
function tests will prove to be exceedingly small. 
Nevertheless, we have recommended aortogra- 
phy in the occasional patient when the clinical 
picture strongly suggested the possibility of renal 
hypertension despite normal differential func- 
tion studies. To the present time none of the 
patients falling within this group at our hospital 
have had renal artery lesions which could be 
demonstrated by aortography. 

However, in another hospital we have re- 
cently seen a patient with hypertension second- 
ary to renal infarction in whom renal function 
studies performed on two occasions demon- 
strated no significant difference in the volume 
and sodium concentration of the urine excreted 
simultaneously by the two kidneys. Because of 
a history of abdominal pain, and because the 
hypertension was of recent onset, there was a 
strong clinical suspicion of renal infarction in 
this patient. Aortography revealed an aneurysm 
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of a branch of the right renal artery supplying 
the lower pole of the kidney and there was evi- 
dence of impaired blood supply to a portion of 
the kidney distal to the aneurysm. Nephrectomy 
was performed and the patient’s blood pressure 
returned to normal. An infarct was found in the 
kidney. Because of our experience with this case 
we suggest that aortography should be per- 
formed when the clinical picture is suggestive of 
renal infarction even though differential renal 
function studies are normal. 

It should be pointed out that the plan of in- 
vestigation as outlined here is not followed by all 
those who are active in the field of renal hyper- 
tension. Poutasse [6] considers renal angiography 
as the most important means of recognizing 
renal artery disease. In his clinic angiography is 
performed routinely on patients falling into the 
following four groups: (1) any hypertensive pa- 
tient who shows unexplained disparity in the 
size or function of the kidneys by intravenous 
urography; (2) young patients who do not seem 
to have essential hypertension and who do not 
present any other demonstrable cause of hyper- 
tension; (3) elderly hypertensive patients in 
whom accelerated or malignant hypertension 
develops suddenly; (4) patients of any age with 
long-standing essential hypertension in whom 
the disease abruptly becomes more severe. 

During a two-year period thirty of 104 hyper- 
tensive patients investigated in  Poutasse’s 
clinic were found by aortography to have uni- 
lateral or bilateral obstructive lesions of the 
renal artery. In only half of these patients did 
intravenous urography or renal function tests 


show specific alterations in size or function of 


the kidneys. The implication is that aortography 


should be performed in all patients suspected of 


having renal hypertension, irrespective of re- 
sults of renal function tests, lest some cases re- 
main undiagnosed. However, Poutasse does not 
describe the nature of the renal function tests 
used or the manner in which they were per- 
formed. We think it unlikely that, had differen- 
tial volume and sodium tests been carried out on 
all his patients, normal results would be ob- 
tained in half of them. It is our contention that 
renal angiography is potentially too hazardous 
to be used as a screening procedure on all pa- 
tients in whom the diagnosis of renal hyper- 
tension is considered. Reports of serious com- 
plications following aortography are appearing 
in the literature with disturbing frequency 
[72-75]. In expert hands the procedure may be 
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relatively safe but if angiography becomes rou- 
tine practice in the investigation of patients 
suspected of having renal hypertension there is 
grave danger that it will often be performed 
by the inexperienced. The use of differential 
urine volume and sodium excretion studies has 
so far enabled us to keep the number of aorto- 
graphic studies to a minimum and to predict 
accurately the presence or absence of an occlu- 
sive lesion of the renal artery. 

Brust and Ferris [8] also believe that aortogra- 
phy has been of value in demonstrating lesions 
which would have been missed by other means 
of investigation. They report that differential 
renal function studies disappointing 
and were entirely normal in one of their pa- 
cured by nephrectomy. 


proved 


tients subsequently 
Again, however, details are lacking as to the 
type of differential renal function tests em- 
ployed and the manner in which they were 
performed. 

We follow the procedure outlined by Connor 
and his associates |//] in carrying out renal 
differential function studies and 
results. Several points, however, are worthy of 


interpreting 


emphasis. The proper preparation of the patient 
is of utmost importance. The purposes of this 
preparation are threefold: (1) to provide ade- 
quate hydration; (2) to ensure an adequate con- 
centration of sodium in the urine; and (3) to 
provide adequate sedation. 

We have found a urine flow rate of 1 cc. per 
minute from each kidney to be ideal. If the rate 
of urine flow is much slower than this the time 
required for collection of adequate specimens is 
greatly prolonged and such tests are usually 
complicated by excessive bleeding into the 
urine. It is our practice to start an intravenous 
infusion of 5 per cent glucose in distilled water 
two hours before the test, and to run this at the 
rate of 500 ml. per hour. During the procedure 
the rate of fluid administration is increased if 
necessary to provide an adequate rate of urine 
flow. Oral hydration prior to the test has been 
less satisfactory in our experience since in many 
patients prepared in this manner nausea and 
vomiting develop during the procedure and this 
usually results in slow rates of urine flow. How- 
ever, if the patient’s history or examination 1s 
suggestive of cardiac decompensation, oral 
rather than intravenous hydration is desirable. 
The intake of sodium chloride must be sufficient 
to ensure an adequate concentration of sodium 
in the urine under conditions of moderate 
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diuresis, i.e., at least 25 mEq./L. It has been 
our practice to give the patient a normal diet 
plus 6 to 8 gm. of extra salt daily for two days 
prior to the test. The salt loading is omitted, 
however, in patients with doubtful cardiac 
status. In our experience, sodium excretion 
studies may prove to be misleading when urinary 
sodium concentrations are low. In our case of 
renal infarction secondary to thrombosis of 
renal artery aneurysm (Case 19, Table v) dif- 
ferential renal function studies were carried out 
on two separate occasions: the first when the 
patient received 1 gm. of sodium chloride daily 
in the diet, and the second when the sodium 
chloride intake was 8 gm. daily. On both occa- 
sions the volume of urine from the infarcted kid- 
ney was much less than that from the normal 
kidney. Although there was a significant differ- 
ence in sodium concentrations of urine from 
the infarcted and normal kidneys when the pa- 
tient was receiving a normal intake of sodium 
chloride, this was not the case when the test was 
performed during the period of sodium chloride 
restriction. 

We have found that differential renal func- 
tion studies performed under general anaesthesia 
have been unsatisfactory because of slow rates 
of urine flow obtained under these conditions. 
Cystoscopy and ureteral catheterization are per- 
formed under local anaesthesia whenever possi- 
ble. Administration of sodium phenobarbital, 
128 meg., and Demerol,® 100 mg., one hour and 
one-half hour, respectively, before the test has 
provided satisfactory sedation. 

The cooperation of a urologist who is familiar 
with the basis of the test and its interpretation is 
essential. Ureteral catheters which fit snugly in 
the ureters (usually size No. 6), so as to prevent 
leakage around them, must be inserted to the 
level of both renal pelves. Trauma to the ureteral 
and pelvic mucosa may cause sufficient bleeding 
to interfere with the test. Slight blood staining 
of the urine, however, does not introduce 
enough additional sodium to interfere with 
interpretation of the test. The position of the 
catheters preferably should be checked by 
radiography. An observer must be present con- 
stantly while the specimens are being collected. 
Catheters not infrequently become partially or 
completely plugged by small blood clots. If the 
urine ceases to drip satisfactorily from one or 
both catheters the first collection period should 
be promptly terminated. The catheters may be 
cleared by syringing with small amounts of air, 
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after which another collection period is begun. 
One must ensure that the bladder is empty at the 
beginning of the collection period, and an in- 
dwelling catheter or cystoscope is allowed to 
remain in the bladder during the procedure. 
The accumulation of much bladder urine, sig- 
nifying leakage around the ureteral catheters, 
invalidates the test. 

It has been the practice of some to catheterize 
only one ureter and to assume that the bladder 
urine has come from the other kidney. This is 
unsatisfactory, since leakage around the one 
ureteral catheter may contribute to the bladder 
urine. Furthermore, it has recently been shown 
[76] that there may be a significant transfer of 
sodium across the bladder wall under the condi- 
tions which prevail during this procedure. 
Another variation of the technic has been to 
insert into the lower end of one ureter a catheter 
large enough to fit tightly and prevent leakage 
around it, and to collect urine from this catheter 
and from the bladder simultaneously. Again it 
is assumed that the bladder urine comes from 
the other kidney. In this instance one could 
safely assume that volumes were correct but, 
again, transfer of sodium across the bladder wall 
might lead to erroneous interpretations. Conse- 
quently we stress the importance of placing the 
ends of both catheters carefully within the renal 
pelves. 

TREATMENT OF RENAL HYPERTENSION 

Indications for Nephrectomy. A problem which 
not infrequently confronts the clinician is to 
know when to recommend nephrectomy in cases 
of hypertension associated with unilateral renal 
lesions. If it can be demonstrated by aortogra- 
phy, or by differential renal function studies, 
that the lesion is some abnormality which pro- 
duces renal ischaemia, the chances of some 
worthwhile lowering of the blood pressure fol- 
lowing surgery are reasonably good. On the 
other hand, when the unilateral renal disease 
is a disorder such as pyelonephritis, hydro- 
nephrosis or tuberculosis, surgery probably will 
not benefit the patient. In a disease such as 
hypertension, which may be associated with 
progressive renal damage, one is reluctant to 
reduce further the amount of functioning renal 
tissue by nephrectomy if there is a strong possi- 
bility that the blood pressure will not be lowered 
thereby. 

Howard [77] has pointed out that differential 
renal function studies might be of value not only 
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in the detection of cases of renal hypertension 
but also in predicting which patients with ob- 
vious unilateral renal lesions will benefit from 
nephrectomy. All his patients who had a reduc- 
tion in the volume and sodium concentration 
of the urine from the involved kidney were im- 
proved by nephrectomy. On the other hand, 
when nephrectomy was performed in four 
hypertensive patients with unilateral renal dis- 
ease in whom the sodium concentration of the 
urine from the involved kidney was equal to or 
greater than that of the urine from the normal 
kidney, no sustained lowering of the blood pres- 
sure resulted. The volume of urine from the 
involved kidney in these four cases was sig- 
nificantly less than that from the normal kidney. 

Our general experience in this regard has 
been similar to that of Howard. We have had 
six cases (Cases 4, 6, 11, 12, 14 and 19, Table v) 
of unilateral renal disease in which urine from 
the involved kidney was reduced both in volume 
and in sodium concentration. In every case 
nephrectomy was followed by a prompt fall in 
blood pressure, and this fall was sustained in all 


but one case (Case 12), in which a return of 


hypertension was reported prior to death from 
infectious hepatitis four months after the 
operation. 

In our series of twenty cases there were three 
patients with unilateral renal disease falling into 
the group in which the volume of urine from 
the involved kidney was reduced but the sodium 
concentration of the urine was equal to or 
greater than that from the normal kidney. ‘Two 
of these patients (Cases 1 and 5, Table v) had 
unilateral’? pyelonephritis with renal abnor- 
malities readily detectable by pyelography. In 
one (Case 5) there has been no improvement 
following nephrectomy.* The other patient 
(Case 1) was deteriorating rapidly prior to 
nephrectomy despite therapy with hypotensive 
drugs. Following the operation there was no 
striking change in the blood pressure but during 
the next three years there was slow but steady 
improvement; at the present time the hyper- 
tension is no longer a therapeutic problem. It 
is difficult to assess the role played by nephrec- 
tomy in this patient’s improvement. The third 
patient in this group (Case 9, Table v) was a 
forty-nine year old man with mitral stenosis and 
auricular fibrillation in whom hypertension 


* We have recently had a similar case, not included in 
this series, in which the blood pressure did not fall after 
nephrectomy. 


Yendt et al. 


developed following mitral commissurotomy. 
There was also a history suggestive of peripheral 
arterial emboli. An intravenous pyelogram 
showed a small, poorly functioning kidney on 
the right side. The results of the differential 
urine volume and sodium excretion varied with 
different rates of urine flow. The volume of 
urine coming from the right kidney was always 
much less (roughly one-fifth) than that from the 
left kidney. During a period of slow urine flow 
the sodium concentration of the urine from the 
right kidney also was less than that from the left 
kidney. During periods of brisk diuresis, how- 
ever, the sodium concentration of the urine from 
the small kidney was slightly greater than that 
from the opposite kidney. Aortography was not 
performed. The right kidney was removed and 
found to contain multiple small infarcts. The 
operation was unsuccessful in alleviating the 
patient’s hypertension. I[t is likely that infarcts 
were also present in the left kidney. 

Because of our general experience we are 
reluctant to advise nephrectomy when the so- 
dium concentration of the urine excreted by the 
diseased kidney is equal to or greater than that 
of the urine excreted simultaneously by the 
apparently healthy kidney. However, because 
of our experience with Case 1 (Table v), in 
which nephrectomy marked the turning point 
in the patient’s clinical course, we believe that 
further observations will be necessary before one 
can consider failure to find a reduced sodium 
concentration of the urine from a diseased 
kidney to be a definite contraindication to 
nephrectomy. 

The Role of Renal Artery Surgery. When hyper- 
tension is associated with unilateral lesions of 
the main renal artery, the choice of treatment 
lies between nephrectomy and surgical repair 
of the arterial lesion. In the older patient or in 
the poor risk patient, especially if there is evi- 
dence of arterial disease elsewhere, we believe 
that nephrectomy is the procedure of choice 
since arterial repair may involve a long and 
difficult operation. However, in the younger pa- 
tient surgical correction of the arterial defect in 
order to preserve the kidney must be considered. 
This may possibly be the treatment of choice 
when the involved kidney is not completely 
functionless, as judged by urine excretion. In 
such cases, our own experience and that of 
Poutasse [7] would seem to indicate that restora- 
tion of the arterial blood supply will result in 
lowering of the blood pressure and improvement 
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in renal function. However, when little or no 
urine is excreted by the involved kidney it is 
probable that the renal ischaemia has been more 
severe or more prolonged and that irreversible 
atrophy of nephrons may have occurred. In 
such cases it is by no means certain that correc- 
tion of an arterial defect would lead to restora- 
tion of a useful degree of renal function or to 
lowering of the blood pressure. Further experi- 
ence and study will be required before the indi- 
cations for renal artery surgery in the treatment 
of hypertension are clearly established. 

When hypertension is associated with stenotic 
lesions of both renal arteries, restoration of the 
arterial blood supply by blood vessel surgery is 
the only feasible method of surgical therapy. 
The decision as to which artery to repair first 
may be a matter of considerable practical im- 
portance. We suggest that the artery supplying 
the more ischaemic kidney, as judged by sodium 
excretion studies, should be operated on first; in 
one of our Cases it was necessary to repair only 
the one artery to produce satisfactory lowering 
of the blood pressure. The following case report 
(Case 16, Table v) illustrates this point: 


J. W., a thirty-five year old woman, had hyperten- 
sion in the range of 200/140 mm. Hg. Examination 
of her eyegrounds showed arteriolar narrowing and a 
few retinal haemorrhages. A systolic bruit could be 
heard over the abdomen. The intravenous pyelogram 
was normal but the volume and sodium concentration 
of urine from the right kidney was much less than 
that from the left. Aortography demonstrated multiple 
constrictions and sacculations of both renal arteries; 
these peculiar abnormalities were surprisingly sym- 
metrical on the two sides. (Fig. 6.) However the 
results of differential function studies suggested that 
the ischaemic process was more severe on the right 
side than on the left; it was decided to repair the right 
renal artery first. In June 1958, the stenosed portion 
of the right renal artery was resected and the remain- 
ing portions of the vessel were then sutured together. 
No fall in blood pressure was predicted after this 
operation because of the lesion still present in the 
other renal artery. Much to our surprise, the blood 
pressure fell almost to normal and has remained in the 
range of 150/95 mm. Hg since then. This suggests 
that the lesions in the left renal artery are not inter- 
fering greatly with the blood supply to the left kidney. 
This suggestion was supported by postoperative 
differential function studies in which it was found 
that the sodium concentrations of urine obtained 
simultaneously from the two kidneys were now almost 
equal: 85 mEq./L. on the right side and 77 mEq./L. 
on the left. Unfortunately, leakage around the ureteral 
catheters made it impossible to compare urine vol- 
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Fic. 6. Patient J. W. (Case 16, Table v.) Aortogram 
demonstrating multiple constrictions and sacculations 
of both renal arteries. A marked fall in blood pressure 
followed repair of only the right renal artery. 


umes on this occasion. No attempt will be made to 
repair the left renal artery while the patient’s blood 
pressure remains in this relatively normal range. 


Results of Surgical Therapy. Four of twenty 
patients have died. Two deaths were directly 
attributable to the operative procedures. In one 
patient (Case 10, Table v), who had bilateral 
renal artery stenosis, a precipitous drop in blood 
pressure developed following excision of a stric- 
ture of the right renal artery; the patient died 
of shock. The other patient (Case 8, Table v) 
had been having repeated attacks of pulmonary 
oedema prior to the operation and died of 
another attack during the immediate postopera- 
tive period. Two patients died within four 
months of operation: one of infectious hepatitis 
(Case 12, Table v), the other (Case 11) probably 
of myocardial infarction. 

Sixteen of twenty patients are still alive. Al- 
though the period of follow-up in some of these 
cases has been short, at the present time we con- 
sider that twelve have been greatly improved 
by surgical measures. Complete cure cannot be 
claimed in all these patients since some have 
been found to be mildly hypertensive on one or 
more occasions since operation. Nonetheless, in 
these cases a severe, rapidly progressive disease, 
resistant to medical therapy, has been converted 
by surgery to a mild, benign and asymptomatic 
form of hypertension. We have observed this 
course of events in six of our twenty patients 
(Cases 2, 4, 6, 13, 17 and 18). The following two 
cases are typical examples: 

W. P., a fifty-five year old man (Case 2, Table v), 
was found in the Medical Outpatient Department in 
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1955 to have a blood pressure of 210/120 mm. Hg. 
His blood pressure was known to have been normal 
three years previously but since then gradually 
increasing levels had been recorded. In the preceding 
year left heart failure had developed necessitating 
therapy with digitalis and diuretics, and he could not 
work. An intravenous pyelogram showed a non- 
functioning left kidney. During ureteral catheteriza- 
tion the left kidney excreted no urine. A left nephrect- 
omy was performed in February 1956. There was a 
large atheromatous plaque in the renal artery and, 
on histologic examination of the kidney, patchy areas 
of tubular atrophy due to renal ischaemia were 
found. There was a prompt fall in blood pressure after 
the operation. At times normal levels have been 
obtained but on other occasions readings as high as 
170/90 have been recorded. However, his heart 
failure has cleared, he is completely asymptomatic, 
requires no medication, and is doing full time work. 
Prior to operation his electrocardiographic tracings 
were indicative of left ventricular hypertrophy but 
they are now normal. 


T. H., a fifty-five year old man (Case 6, Table v), 
was admitted to the hospital because of hypertension 
in December 1956. During the preceding several 
months he had experienced decreasing exercise 
tolerance, severe headaches, failing vision, undue 
fatigue, and was unable to work. His blood pressure 
was 210/130 mm. Hg. Examination of the ocular 
fundi showed marked arteriolar narrowing, retinal 
haemorrhages and exudates, and a suggestion of early 
papilloedema. The electrocardiographic tracing was 
that of left ventricular hypertrophy. An intravenous 
pyelogram showed only incomplete filling of the 
middle and lower calyces of the left kidney. Differ- 
ential sodium excretion studies suggested ischaemia 
of the left kidney. Aortography was not performed. 
The left kidney was removed in December 1956. 
Histologic examination of the kidney demonstrated 
that many of the intrarenal arteries were occluded by 
atheromatous emboli; there were scattered areas of 
tubular atrophy due to renal ischaemia. Postopera- 
tively the blood pressure fell to yormal but, in the 
three-year follow-up period since (then, has averaged 
160/105 mm. Hg. The patient is completely asympto- 
matic, requires no medication and is doing full time 
work. At present the only abnormality on oph- 
thalmoscopic examination is slight narrowing of the 
retinal arterioles. ' 


In the remaining four of the sixteen living 
patients the results of surgical therapy may be 
classified as poor or doubtful. The blood pres- 
sure of patient M. T. (whose case was reported 
in detail at the beginning of this paper) fell to 
normal after both renal arteries were repaired 
but hypertension has recurred and there is again 
evidence of stenosis of the right renal artery. In 


two patients (Cases 5 and 9, Table v) there has 
been no improvement following nephrectomy. 
In the fourth patient (Case 1, Table v) there 
has been slow but gradual improvement over 
a three-year period following nephrectomy, dur- 
ing which time the patient has also been treated 
with hypertensive agents. A rapidly downhill 
course prior to nephrectomy seems to have been 
reversed but it is difficult to be certain of the role 
played by the surgical procedure. It should be 
emphasized that Cases 1, 5 and 9 are the only 
three cases in the series in which there was not a 
consistent reduction in sodium concentration of 
urine from the diseased kidney when the test was 
performed under proper conditions. 


SUMMARY 


The diagnosis and treatment of renal hyper- 
tension are discussed in the light of experience 
gained at the Toronto General Hospital from 
1954 to 1958. During this period we have studied 
twenty patients who have had either nephrec- 
tomy or renal artery repair in the hope of 
alleviating hypertension. 

Differential sodium excretion studies have 
proved to be a useful and safe screening proce- 
dure for the detection of cases of renal hyper- 
tension, although false negative tests may rarely 
occur. 

Our experience also supports the observation 
that this test may aid in predicting which pa- 
tients with obvious unilateral renal lesions will 
benefit from nephrectomy. In general, we have 
found that when the sodium concentration of 
the urine excreted by the diseased kidney fs 
reduced the blood pressure falls after nephrec- 
tomy, but when this is not the case no improve- 
ment results. One possible exception to this 
statement has been encountered. 

In cases of bilateral renal artery stenosis also, 
differential renal function studies are useful in 
determining which kidney is the more ischaemic. 
In one of our patients repair of the vessel supply- 
ing only the more ischaemic kidney resulted in 
a satisfactory lowering of the blood pressure. 

The patients studied include three young 
women with bilateral renal artery stenosis. ‘The 
underlying pathologic process common to all 
three of these patients appears to have been 
degeneration of elastica, and possibly muscle, in 
the media, followed by rupture and haemor- 
rhage into the wall in the manner of a dissecting 
aneurysm, and subsequent organization of the 
haematoma. 
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The case report of one patient with bilateral 
renal artery stenosis is presented in detail. In 
this patient both arteries were repaired surgi- 
cally and, following the second procedure, her 
blood pressure returned to normal and remained 
so for some months. However, hypertension 
subsequently recurred and there is evidence that 
the right renal artery is again stenosed. 
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HE over-all effectiveness of sympathectomy 
ge the treatment of hypertension is still a 
highly controversial subject in spite of the 
extensive literature which has accumulated 
during the past twenty years [7]. This contro- 
versy persists even though it has been demon- 
strated repeatedly that the operation produces 
a significant, lasting reduction of blood pressure 
in a substantial minority of patients [2,3], and 
that it sometimes results in dramatic improve- 
ment in certain manifestations of the disease, 
especially retinopathy and papilledema. The 
effect of the operation on other important aspects 
of the disease is much less clear-cut and can be 
evaluated accurately only by comparison with 
the results of medical treatment in adequate 
control material. Most published reports [4,5] 
on the prognosis of medically treated hyper- 
tensive patients do not provide a satisfactory 
standard of comparison, because the clinical 
data on individual control subjects are not 
given in sufficient detail to permit the pairing of 
each surgically treated patient with a control 
subject suffering from hypertension of closely 
comparable severity. 

Unfortunately, for a variety of reasons, a 
planned therapeutic trial in which patients 


Vienna, Austria 


have been selected for medical or surgical 
treatment on a purely random basis has not yet 
been reported. There are, however, several 
studies in which the authors have tried, in 
retrospect, to subdivide the records of medically 
and surgically treated patients available to 
them into groups of approximately equal severity 
for comparative purposes [6-72]. By far the 
most extensive investigations of this type are 
those of Smithwick and his associates [6-8] who 
have graded the severity of the disease by means 
of a system which they devised especially for this 
purpose [2,7]. In the most recent paper of this 
series [8], the mortality rate of 1,608 surgically 
treated patients was found to be much lower 
than that of 619 patients who had been referred 
for consideration of sympathectomy, but in 
whom, for various reasons, the operation had 
not been performed. The data, which were 
presented separately for each sex and for each 
of the four severity groups, are summarized in 
Table 1. 

There are two important questions which may 
be raised regarding the validity of a comparison 
of this sort, namely, (1) does the use of the 
criteria on which the severity grading is based 
actually result in the subdivision of the clinical 


* From the Departments of Medicine of Harvard Medical School, Columbia University College of Physicians and 
Surgeons, and the University of British Columbia, Faculty of Medicine, Vancouver, Canada; and from the Hyperten- 
sion Clinics of the Massachusetts General Hospital, Boston, Mass., the Columbia-Presbyterian Medical Center, New 
York, N. Y., and the Royal Victoria Hospital, Montreal, Canada. Supported by grants from the Life Insurance 
Medical Research Fund, the King Fund, the Albert and Mary Lasker Foundation, the Albert H. and Jessie D. Wiggin 
Foundation, the Union County (N. J.) Heart Association, and the Bristol-Myers Company, New York, New York. Pre- 
sented in part at the Third World Congress of Cardiology, Brussels, September 1958. 
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TABLE I 
COMPARISON OF FIVE-YEAR MORTALITY OF 619 MEDICALLY TREATED AND 1,608 SURGICALLY TREATED 
HYPERTENSIVE PATIENTS* 


Males 


Surgical Medical 


Group | 


Average | Mortal- 
Age ity No. | Age 


(yr.) (%) 


88 


Average | Mortal- 


Females 


Surgical Medical 


| | | 
| Average | Mortal- | 
| Age ity 
(yr.) (%) 


| 


| 37 
538 | 41 
155 | 45 
58 | 41 


*Data compiled from Smithwick et al. J. A. M. A., 160: 1023, 1956. 


material into groups whose members have a 
relatively uniform prognosis and (2) is there any 
evidence of systematic bias due to the presence 
in either the medical or the surgical series of an 
abnormally high proportion of patients whose 
prognosis is worse than the average of the sever- 
ity group to which they belong? With respect to 
the first question, a few examples of the applica- 
tion of the Smithwick criteria [7] to hypothetical 
cases will serve to indicate that there is a distinct 
possibility that patients may be placed in the 
same group in spite of the fact that their clinical 
findings appear to differ widely in prognostic 
significance. * Consider, for example, two pa- 
tients, one of whom is placed in group 4 because 
of the presence of marked nitrogen retention and 
a resting diastolic pressure of 130, while the other 
is placed in the same group because he is fifty 
years old and has an abnormal electrocardio- 
gram, a resting diastolic pressure of 140 and an 
unsatisfactory blood pressure response to seda- 
tion. The short-term prognosis of the first patient 
is almost certainly poor, while that of the second 
might well be fairly good. A similar difference in 
prognosis might be assumed to exist between two 
patients in group 2, one of whom has retinal 
hemorrhages and has had a cerebrovascular 
accident with residual hemiplegia, while the 
other has normal fundi and no evidence of 
cardiovascular damage other than an abnormal 
electrocardiogram. 

On the basis of Smithwick’s published data, 

* Smirk [74] has made similar criticisms of the Smith- 
wick criteria in his recently published monograph. 
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the question of systematic bias within individual 
groups can be examined with respect to only one 
variable, namely, age. The figures in Table 1 
show that, in seven of the eight sex and severity 
groups, the medically treated patients were, on 
the average, two to six years older than their 
surgically treated counterparts, the difference 
for the series as a whole being five years. Even 
though the effect of age on the prognosis of 
hypertension is quite complex, it is reasonable to 
assume that, all other things being equal, a 
five-year difference in average age would be 
reflected in the mortality rates at the end of a 
five-year period of observation. It is interesting 
to note that there was a similar discrepancy in 
the ages of the medical and surgical patients in 
the follow-up study of Hammarstrém and Bech- 
gaard [9], the average ages of their 251 surgical 
patients and 435 medical patients having been 
43 and 49.6 years, respectively. The modified 
Keith-Wagener-Barker system of grading used by 
these authors is even more likely to permit pa- 
tients to be classified in the same group than the 
Smithwick system despite the presence of widely 
different degrees of organic damage. Unfortu- 
nately, the published data of Hammarstrém 
and Bechgaard are not sufficiently detailed to 
permit one to examine the possibility that the 
use of the Keith-Wagener-Barker system may 
have allowed a significant degree of systematic 
bias to occur with respect to variables other 
than age. 

Smithwick [6,7] has frequently expressed his 
awareness of the limitations inherent in compari- 


| 
| Average | Mortal- 
No. ity No. No. | Age | __ ity 
yr.) %) (yr.) | (%) 
1 82 39 7 42 39 24 | 4 36 42 | 11 
2 421 42 18 136 47 47 9 126 47 | 25 
159 45 26 103 51 75 16 47 | 51 55 
{ 87 45 59 ] 47 97 55 41 | 47 70 
~ 
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sons based on the subdivision of clinical material 
into a small number of arbitrarily defined 
groups, and he has announced his intention, as 
soon as data become available on a large enough 
series of cases, to subdivide his surgically treated 
and medically treated patients into a larger 
number of groups “in each of which every 
important variable is the same.”? An attempt to 
achieve this ideal objective on a small scale has 
been made by Keith, Woolf and Gilchrist [70], 
who divided fifty-five surgically treated patients 
and seventy-four control subjects into a total of 
nineteen sex and severity groups matthed as 
Closely as possible with respect to age, Keith- 
Wagener-Barker retinal grade, cardiac and 
renal function, severity of symptoms, and 
diastolic blood pressure. They found that sympa- 
thectomy was more effective than medical 
treatment in producing symptomatic improve- 
ment, and that the operation reduced the 
mortality rate in patients with papilledema, but 
not in those with so-called “‘benign’’ hyperten- 
sion. Unfortunately, the number of cases avail- 
able to these authors was too small to permit 
adequate representation in all groups; therefore, 
their results must be regarded as inconclusive. 

In one of the few controlled comparisons of 
medical and surgical treatment in which the 
cases were not subdivided into arbitrary groups, 
White, Dimond and Williams |77| and White 
[72] have studied fifty surgically treated hyper- 
tensive patients with definite cardiovascular 
complications and an equal number of medically 
treated control subjects with comparable com- 
plications, the two groups being closely matched 
with respect to age and sex. At the end of ten 
years the mortality in the surgical group (50 per 
cent) was strikingly lower than that in the 
medical group (96 per cent), but unfortunately 
no clinical data were given on the individual 
control subjects although a short case history was 
presented for each surgical patient. 

The present investigation is an attempt to 
avoid some of the difficulties inherent in the use 
of a small number of arbitrary severity groups as 
the sole basis of comparison of medical and surgi- 
cal treatment of hypertension. We have tried to 
broaden the criteria used in the selection of 
control subjects so that each patient treated 
surgically could be paired with an individual 
control subject of the same sex, and of similar 
age, blood pressure level, cardiac, cerebral, renal 
and retinal status. The principal shortcomings of 
the investigation are the relatively small number 
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of patients involved, and the fact that the criteria 
used to evaluate the “‘severity”’ of the disease are 
by no means free from the sources of error 
already discussed. 


CLINICAL MATERIAL AND METHODS OF STUDY 


Surgical Series. ‘The surgical series consists of 100 
patients in whom thoracolumbar sympathectomy was 
performed by Dr. R. H. Smithwick and his staff on 
the public ward services of the Massachusetts General 
Hospital between 1940 and 1945. The patients were 
the first fifty consecutive cases of each sex to be 
operated on by this technic, with the following excep- 
tions: (1) as in a previous study which was limited to 
the effect of the operation on blood pressure {3}, all 
patients who were not residents of the State of Massa- 
chusetts at the time of operation were excluded in the 
hope that this would make it easier to achieve a 100 


per cent long term follow-up; (2 


ten patients were 
excluded because there was substantial clinical evi- 
dence that their hypertension was secondary to some 
other condition (renal disease, seven cases; pheo- 
chromocytoma, two cases; coarctation of the aorta 
one case);* (3) two patients were excluded because 
they died before the end of the tenth postoperative 
year as a result of conditions which were not con- 
sidered to be direct sequelae of the operation or of the 
disease (postoperative pulmonary embolism in one 
case and perforation of a duodenal ulcer in another 
(4) one patient who died of a cerebral hemorrhage 
before the second stage of the operation could be 
performed was excluded because a careful review of 
his record indicated that the first stage operation had 
probably not been a factor in precipitating the fatal 
complication; and (5) three patients who were other- 
wise eligible for inclusion were lost to follow-up; one 
refused to cooperate from the start, one was lost at the 
end of the first year, while the third was eventually 
located, but only after the make-up of the series had 
been decided upon and the pairing of the control 
subjects had been completed. 

Most of the clinical and laboratory data on which 
the follow-up study of the surgical! cases was based were 
obtained from the records of the Massachusetts 
General Hospital, especially those of the Hypertension 
Clinic, where most of the patients had been under the 
care of Dr. R. S. Palmer and his staff at various times, 
both before and after the operation. The files of 
patients who had never attended the Hypertension 
Clinic, and of those who became financially ineligible 
for clinic care during the follow-up period, were 
supplemented by data obtained by letter from their 


* Seven other patients in whom there was some evi- 
dence suggestive of pyelonephritis and three with a 
history of a recent episode of toxemia of pregnancy were 
retained in the series because these conditions were con- 
sidered to be no more than incidental events occurring in 
patients with primary hypertension. 
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private physicians and from other hospitals to which 
they had been admitted for various reasons. In addi- 
tion, almost all the surviving patients were subjected 
to special follow-up examinations in the Hypertension 
Laboratory of the Massachusetts General Hospital 
at times corresponding as closely as possible to the 
second, fifth and tenth anniversaries of the operation. 
The m:anner in which these examinations were 
carried out was described fully in a previous report on 
the project |3}. Most of the patients who moved out- 
side the State of Massachusetts during the ten-year 
period were able to return to Boston for the follow-up 
examinations, but in three instances it was necessary 
to make arrangements for an internist in the patient’s 
home town to perform the necessary investigations at 
our expense. 
Control Subjects. 
from the records of three clinics which have been in 
operation for fifteen years or more, and which were 
organized for the specific purpose of collecting data on 
the course and prognosis of hypertension. The Hyper- 
tension Clinics whose records were available to us 
were those of the Massachusetts General Hospital, 
Boston, * the Columbia-Presbyterian Medical Center, 
New York, and the Royal Victoria Hospital, Montreal. 
Initially, the Montreal subjects were held in reserve, 
and a review was made of those in Boston and New 
York who had been seen prior to 1945 and who had 
been followed up for at least ten years or until death. 
As in the surgical series, all cases in which a diagnosis 
of secondary hypertension was established or strongly 
suspected were eliminated. With a few exceptions 
which will be noted subsequently, patients were also 
excluded if they had been treated with antihyperten- 
sive drugs (ganglionic blocking agents, hydralazine, 
veratrum 


The control subjects were selected 


rauwolfia derivatives, preparations or 
potassium thiocyanate). fT 

Numerical Code Used to Summarize Clinical Status of 
Patients. In order to facilitate the selection of 
suitable control subjects for the surgical cases, the 
‘preoperative’ clinical status of each patient in the 
surgical and control series was summarized by means 
of a simple, numerical code. In the surgical series 
the preoperative period was defined as the six months 
immediately preceding the date of operation, while in 
the control subjects the “‘operation”’ was arbitrarily 
assumed to have taken place six months after the 
patient's first visit to one of the cooperating institutions 
for the investigation or treatment of hypertension. ‘The 

*We are greatly indebted to Dr. R. S. Palmer for 
placing this group of cases at our disposal, and to Dr. 
Palmer and Dr. P. D. White for permitting us to supple- 
ment the Hypertension Clinic patients with a small 
number of their private patients whom they had kept 
under observation in a comparable manner. 

+ Patients were not excluded from the surgical series 
because they had been treated with antihypertensive 
drugs, either before or after the operation, but the fact 
that such treatment had taken place was indicated in the 
tabular presentation of the data. 
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choice of six months as the baseline period was 
dictated by the fact that this interval was usually 
sufficient to permit the necessary clinical data to be 
collected, even in patients who were not admitted to 
the hospital. 

The following is a summary of the criteria used in 
assigning grades to the fourteen parameters in terms 
of which the clinical status of each patient was de- 
scribed. The traditional semiquantitative 0 to 4 scale 
was used throughout, grade 0 being used to represent 
the normal and grade 4 to indicate an advanced 
degree of abnormality. The symbol ‘‘“—’’ was used 
whenever the available data were too scanty or too 
inconsistent to permit a grade to be assigned with 
reasonable confidence. 

Systolic blood pressure was graded on the basis of the 
average of all readings made in the lying or sitting 
positions under ‘“‘casual’’ conditions, the grades being 
defined as follows: grade 0, under 140; grade 1, 140 to 
169; grade 2, 170 to 199; grade 3, 200 to 229; grade 4, 
230 and over. 

Diastolic blood pressure was graded on a similar basis 
in terms of the following scale: grade 0, under 90; 
grade 1, 90 to 104; grade 2, 105 to 119; grade 3, 120 to 
134; grade 4, 135 and over. 

Orthostatic hypotension was evaluated in terms of the 
decrease in blood pressure which occurred on chang- 
ing from the lying to the standing position. The 
decrease in pressure on standing was expressed as a 
percentage of the pressure in the lying position, 
separate calculations being made for systolic and 
diastolic pressure, and the average of the two values 
was graded as follows: grade 0, less than 5 per cent; 
grade 1, 5 to 14 per cent; grade 2, 15 to 29 per cent; 
grade 3, 30 to 44 per cent; grade 4, 45 per cent or 
more, or patient too faint to have pressure taken. 
Since the blood pressure of the control patients was 
not usually measured in the standing position, data 
on orthostatic hypotension are presented for the 
surgical series only. 

Cardiac symptoms were graded as follows: grade 0, 
none; grade 1, slight dyspnea or retrosternal discom- 
fort on moderate exertion, for example, climbing two 
or more flights of stairs rapidly; grade 2, definite 
dyspnea or anginal pain on exertion comparable to 
climbing one flight of stairs at normal pace; grade 3, 
dyspnea or angina while walking slowly on the level, 
or infrequent attacks of paroxysmal nocturnal 
dyspnea or acute coronary insufficiency; grade 4, left 
ventricular failure or congestive failure of sufficient 
degree to confine the patient to bed or chair, or 
angina decubitus or myocardial infarction.* (See foot- 
note on p. 192.) 

This system of grading differs from the New York 
Heart Association’s classification of functional capac- 
ity in that it makes use of five grades, including grade 
0, in order to conform to the pattern used in all other 
items in the present code. In addition, our system 
provides for automatic grading of certain specific 
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complications, for example, myocardial infarction, 
regardless of the functional capacity of the patient 
after recovery from the acute episode. 

Heart size was assessed on the basis of the shape of 
the cardiac silhouette and the measurement of the 
cardiothoracic ratio on the 6-foot posteroanterior 
roentgenogram of the chest. The scale of grading was 
as follows: grade 0, cardiothoracic ratio less than 55 
per cent, shape of cardiac silhouette judged to be 
within normal limits; grade 1, cardiothoracic ratio 
less than 55 per cent, prominent left ventricular con- 
tour on cardiac silhouette; grade 2, cardiothoracic 
ratio 55 to 59 per cent; grade 3, 60 to 64 per cent; 
grade 4, 65 per cent and over. 

It is recognized that a system based on the tables of 
Ungerleider and Gubner [73] might have offered 
some advantages, but the necessary height and weight 
data were missing in too large a proportion of patients 
to permit the use of this standard of reference. 

Abnormalities of the electrocardiogram were graded on 
the four-lead tracing only, because multiple pre- 
cordial leads were not in routine use at the start of the 
follow-up period. The grading criteria were as follows: 
grade 0, IT waves and ST segments, especially in 
leads 1, m and tv, within normal limits; grade 1, T 
waves of low voltage (less than 10 per cent of the 
corresponding R waves), flat or slightly diphasic; 
grade 2, slight to moderate degrees of inversion of T 
waves or depression of ST segments; grade 3, fully 
developed ST-T pattern of left ventricular hyper- 
trophy, or pattern characteristic of acute coronary 
insufficiency; grade 4, atrial fibrillation or pattern 
characteristic of old or recent myocardial infarction. 
Whenever the presence of ST-T changes due to digi- 
talis therapy made it impossible to apply these criteria 
with certainty, the electrocardiographic grade was 
represented by the symbol ‘‘—”’ 

Headache was included in the list of graded items, in 
spite of the notorious difficulty in quantitative 
evaluation of this symptom, largely because the 
ability to relieve headache has often been listed as one 
of the most consistent results of thoracolumbar 
sympathectomy. The criteria used were as follows: 
grade 0, headache within normal limits with respect 
to frequency and severity; grade 1, more frequent or 
severe than normal, but not usually requiring 
analgesics for relief; grade 2, requiring medication, 
but not severe enough to interfere with work; grade 3, 


* This section of the code would probably have been 
of greater value if it had been subdivided into two sepa- 
rate sections; one for various degrees of myocardial 
insufficiency from slight dyspnea to congestive heart 
failure, and one for various degrees of coronary heart 
disease from slight angina to myocardial infarction. In 
this study it was believed that the data were not always 
sufficiently complete to permit this to be done, but the 
dual system of coding will be used in future applications 
of the system in the documentation of the natural history 
of hypertension. 
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severe enough to interfere with ordinary activities; 
grade 4, incapacitating, requiring bedrest or opiates 
for relief. Classic migraine, regularly relieved by the 
administration of ergotamine, was graded ‘‘— 
Cerebrovascular accidents (CVA) were arbitrarily de- 
fined to include the whole gamut of sensory and 
motor manifestations of diffuse and focal hyper- 
tensive vascular disease of the brain. Grade 1 indi- 
cates the occurrence of one or more brief attacks of 
numbness or clumsiness of a portion of an extremity 
or of the face. Grade 2 indicates either (1) an un- 
mistakable ‘“‘stroke’’ with definite loss of motor or 
sensory function, followed by 
within a few hours or days, or (2) the syndrome of 
acute hypertensive encephalopathy with headache 
and/or mental confusion, but without coma or 
convulsions. Grade 3 implies the occurrence of either 
(1) hemiplegia (or hemianesthesia or hemianopsia) 
with slow, but nearly complete, recovery of function, 
or (2) acute hypertensive encephalopathy with pro- 
longed coma or convulsions or (3) subarachnoid 
hemorrhage without evidence of intracerebral exten- 
sion. Grade 4 was reserved for strokes resulting in 
permanent loss of function of 50 per cent or more, 
chronic hypertensive 


complete recovery 


including the syndrome of 
encephalopathy (multiple small strokes 
progressive, mental deterioration. 

Renal symptoms are probably the manifestation of 
hypertension which lends itself least readily to inclu- 
sion in any system of numerical grading. Nevertheless, 


with severe, 


in the interest of completeness, an attempt was made 
to record the presence of such symptoms in terms of 
the following scale: grade 0, absence of nocturia (the 
examiner is expected to make all possible effort to 
differentiate between true nocturnal polyuria and 
simple nocturnal frequency due to insomnia or 
excessive ingestion of fluids); grade 1, nocturia 


sometimes twice each night; 


usually once and 
grade 2, nocturia more than twice nightly; grade 3, 
symptoms suggestive of early uremia; grade 4, clinical 
uremia with marked symptoms such as coma and 
convulsions. 

Proteinuria was graded on the ordinary 0 to 4 plus 
scale used in the clinical laboratory, our grade being 
based on the average result of all tests performed 
during the period in question. Tests in which the re- 
sult was recorded as “‘trace”’ were arbitrarily grouped 
under grade 1. 

Renal function was graded on the basis of urinary 
concentrating power (SG), the ability to excrete 
intravenously injected phenolsulfonphthalein (PSP) 
and the concentration of non-protein nitrogen in the 
blood (NPN). Since almost all the common sources of 
error in the SG and PSP tests tend to give falsely low 
results, whenever there was a discrepancy between the 
grades assigned to the results of these two tests, the one 
indicating the better renal function was accepted as 
correct. The over-all renal function grade was based 
on the following criteria: Grade 0, maximum specific 
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gravity 1.025 or more, or one hour PSP excretion of 
60 per cent or more; grade 1, SG 1.015 to 1.024, or 
PSP 45 to 59 per cent; grade 2, SG under 1.015, or 
PSP under 45 per cent, NPN normal; grade 3, NPN 
above the upper limit of normal, but under 60 mg. per 
100 ml.; grade 4, NPN 60 mg. per 100 ml. or over. 

Abnormalities of the retinal vessels were evaluated on 
the basis of a composite assessment of generalized and 
localized arteriolar narrowing, abnormalities of the 
light reflex and arteriovenous crossing phenomena. In 
almost all the surgical patients and in nearly half the 
control subjects, the fundi were examined and graded 
by the same ophthalmologist,* using a system in 
which ‘“‘hypertensive’’ changes (mainly arteriolar nar- 
rowing) and “‘arteriosclerotic’’ changes (abnormalities 
of light reflex and arteriovenous crossing phenomena) 
were graded separately on a 0 to 4 scale. In such cases 
the average of these two grades has been recorded, 
fractional values having been rounded off in the direc- 
tion of the “‘hypertensive” grade. In the remaining 
cases, the written reports of various ophthalmologists 
have merely been translated into our numerical scale, 
using grade 1 for slight or mild changes, grade 2 
for moderate, grade 3 for marked, and grade 4 for 
very marked or extreme changes, including occlusion 
of the central retinal artery or its major branches. 

Retinopathy was taken to include retinal hemor- 
rhages and edema as well as ““exudates”’ (cotton-wool 
patches and edema residues). The grades refer to 
the condition of the worse eye, using the following 
scale: grade 1, retinal edema, or occasional hemor- 
rhages and/or “‘exudates” (not more than a total of 
four in both fundi); grade 2, numerous scattered 
hemorrhages and/or ‘“‘exudates’’; grade 3, extensive 
hypertensive retinopathy with beginning formation of 
a star figure at the macula; grade 4, fully developed 
picture of hypertensive retinopathy with bilateral 
macular stars. 

Papilledema was also graded on the basis of the 
condition of the worse eye, the criteria used being as 
follows: grade 1, definite edema of the nerve head 
with pathologic blurring of the margin, but without 
measurable elevation; grade 2, elevation of about 1 
diopter; grade 3, 2 to 3 diopters; grade 4, 4 or more 
diopters. 

The criteria used to define the various grades in the 
code adopted have many obvious shortcomings, some 
of which have been referred to in the text. The only 
advantage of the system is a relative freedom from 
ambiguity which makes it possible for independent 
observers to assign almost identical grades when 
assessing the same record. For example, during one 
stage of the study a group of records which had previ- 
ously been graded by one of us (K. A. E.) was re- 
graded independently by another (H. T.) shortly 


* We are greatly indebted to Dr. David Cogan, Direc- 
tor of the Howe Laboratory of Ophthalmology, Massa- 
chusetts Eye and Ear Infirmary, for performing the 
fundus examinations on these patients. 
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after he became associated with the project. Of a 
total of nearly 4,000 individual grades, a discrepancy 
of one grade was noted in only 5 per cent, and there 
were only eight instances in which a discrepancy of 
two grades occurred. * The accuracy of the grading is, 
of course, limited by the reliability and completeness 
of the original records and follow-up examinations, 
and, in the case of subjective symptoms such as 
headache and dyspnea, it is critically dependent on the 
patient’s reliability as a witness. Despite these limita- 
tions, we believe that errors of two grades in the coding 
of any item are rare, largely because we have not 
hesitated to use the symbol ‘‘—’’ whenever the 
information was too scanty or too vaguely expressed 
to permit the grading criteria to be applied with 
reasonable confidence. 

Selection of Matched Control Subjects. During the 
selection of the control subjects, those in charge of 
matching (M. M. S. and W. P. C.) had access only to 
the preoperative clinical profiles of the surgical 
propositi and the potential control subjects from the 
Boston and New York series. Each profile identified 
the corresponding patient in terms of serial number, 
sex and age, and listed the preoperative grades for each 
of the parameters described in the previous section. 
Starting with the coded data for any one surgical case, 
the authors in charge of matching tried to select from 
the control pool of patients of the same sex and of 
similar age, one or more control subjects whose grades 
resembled those of the propositus at least as closely as 
required by the standards to be described. 

Because of the established prognostic significance 
of papilledema, no exception was permitted to the 
rule that, if papilledema had been present in the 
propositus during the preoperative period, it must also 
have been present in the corresponding control 
subject. A similar absolute requirement would have 
been insisted on with respect to nitrogen retention, 
but this problem did not arise because there were no 
patients in the surgical series in whom nitrogen reten- 
tion had been present before the operation, this 
finding having been accepted as an absolute con- 
traindication to sympathectomy throughout the 
period covered by the study. Cerebrovascular accident 
was another preoperative finding with respect to 
which we were anxious to avoid discrepancies be- 
tween propositus and control subject. Such a dis- 
crepancy was permitted in a few instances, but only if 
the cerebrovascular accident in question were of no 
more than grade 1 severity, and then only if this 
discrepancy were counterbalanced by a difference 
in the opposite direction in other items in the clinical 
profile. When searching for control subjects for 
patients in whom neither papilledema nor nitrogen 


*In this instance, and on all other occasions when 
different grades were assigned to the same item by two 
independent observers, the records were submitted to 
one of us (W. P. C.) for reassessment, and his grading 
was accepted as final. 
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retention nor cerebrovascular accident had occurred, 
similar compromises were permitted with respect to 
minor discrepancies in the cardiac, renal and retinal 
findings. Because of the relatively low prognostic 
significance of a difference of one grade in the indi- 
vidual items in these three sections or “‘panels’’ in 
the profile, it was considered satisfactory to match the 
grades of all the items in any one panel as a group. For 
example, it was permissible for a surgical patient to 
have a higher electrocardiographic grade than the 
corresponding control subject, provided there was a 
similar discrepancy in the opposite direction in heart 
size or cardiac symptoms. Headache was the only 
item in the profile which was ignored in making the 
selection of the control] subjects. 

In many instances application of these criteria 
narrowed the search for a suitable control down to a 
single case, but usually there were two or more possi- 
ble control subjects with data which involved only 
minor discrepancies from those of the corresponding 
surgical patient. Whenever this occurred the pre- 
operative data were submitted to the others, and the 
selection of the most satisfactory match was made on 
the basis of a majority decision. In fourteen instances 
it was decided that none of the control subjects sug- 
gested by those in charge of matching was entirely 
acceptable; therefore, it was necessary to turn to the 
Montreal cases for more suitable replacements. This 
phase of the project involved a departure from the 
technic of “‘blind’’ matching which had been used up 
to this point, because the one (K. A. E.) responsible 
for the grading and selection of the Montreal con- 
trol subjects was personally familiar with the follow- 
up records of these patients and also had access to 
the postoperative records of the surgical patients. 
Despite this admitted shortcoming, every effort was 
made to avoid the introduction of bias in the selection 
of the twelve control subjects who were eventually 
supplied from the Montreal series, and examination 
of the protocols of these subjects and the correspond- 
ing propositi (No. 35, 40, 44, 57, 63, 70, 82, 84, 87, 93, 
95 and 100 in Tables u and m1) does not reveal any 
evidence of such bias in either direction. 

Finally, however, when all our control material 
had been exhausted, there still remained two surgical 
patients (No. 31S and 45S in Table m) for whom no 
satisfactory match could be found. One of these was an 
eighteen year old boy with severe’hypertension of short 
duration, in whom there was no evidence of organic 
damage except for severe retinopathy with papil- 
ledema. This patient’s response to sympathectomy was 
extremely satisfactory, but it must be emphasized that 
our failure to find a suitable control subject was 
entirely due to our inability to find a patient with 
similar preoperative clinical status in our control pool. 
The same is true of the other, an eleven year old boy 
with severe diastolic hypertension, in whom papil- 
ledema and definite evidence of renal and cerebral 
damage were present before the operation; in this 
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case the effect of sympathectomy was unsatisfactory, 
the patient having died fourteen months after the 
operation. 

Use of Numerical Code in the Presentation of the Follow- 
up Results. Using the system of numerical grading 
described, the clinical status of each patient in the 
surgical and control series was reassessed at three 
intervals during the follow-up period, corresponding 
to the second, fifth and tenth anniversaries of the 
‘‘operation.”’ Since it was only in a small minority of 
instances that a complete follow-up examination had 
been performed during the anniversary month, a 
convention had to be established to govern grading 
by interpolation. The rule finally adopted was that 
only “‘level’’ interpolation would be permitted. For 
example, if an electrocardiogram had been taken at 
the end of the first postoperative year and another 
at the end of the third year, and if both were graded 2, 
it was considered justifiable, in the absence of any 
evidence from the history to suggest that some acute 
disturbance of cardiac function had occurred during 
the interval, to accept 2 as the electrocardio- 
graphic grade for the end of the second year. On the 
other hand, if the grades had been 0 at the end of 
the first year and 2 at the end of the third, there would 
have been no way of knowing when the change had 
occurred, and the electrocardiographic grade at 
the end of the second year would have been recorded 
a", 

The postoperative blood pressure grades were based 
on the average of all “‘casual’’ readings made in the 
lying and sitting positions during a period beginning 
six months before, and ending six months after, the 
corresponding anniversary of the operation. Blood 
pressures recorded during periods of acute hypotension 
following catastrophes such as myocardial infarction 
or gastrointestinal hemorrhage were not used in cal- 
culating these averages, but readings were not ex- 
cluded merely because they had been made while the 
patient was suffering from some chronic complication 
of hypertension, such as congestive failure or the late 
sequelae of a stroke. Whenever the readings from 
which the averages were calculated had been ob- 
tained during a period of effective treatment with 
hypotensive drugs, the corresponding blood pressure 
grades were underlined in order to call attention 
to the resulting possibility of error in evaluating the 
effect of the operation. Fortunately, this situation was 
encountered in only six instances, four in the surgical 
series and two in the control series. 

Although the principal function of the postopera- 
tive grades was to indicate a patient’s clinical status 
at the end of each follow-up period, an exception was 
made in order to enable the code to record the occur- 
rence of complications such as myocardial infarction 
and cerebrovascular accident which take place as 
isolated events. Whenever such an event had occurred 
during a given follow-up interval (0 to 2, 2 to 5 or 5 to 
10 years postoperatively), the appropriate severity 
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grade was included in the data for that period, no 
matter at what point during the interval it had oc- 
curred. For example, if a patient had suffered a 
cerebrovascular accident of grade 2 severity at 
the end of the first postoperative year, the entry under 
CVA in the two-year data was recorded as 2, even 
though the patient might have made a_ complete 
functional recovery from the effects of the stroke be- 
fore the end of the second year. On the other hand, a 
stroke of grade 4 severity, which had occurred be- 
tween the second and fifth postoperative years, was 
indicated by the code in the five-year data only (in 
spite of the persistence of severe disability into the 
next follow-up interval) unless a second cerebro- 
vascular accident had occurred between the fifth 
fAnd tenth postoperative years. 

When a given item in the clinical profile had been 
graded at each of the four standard intervals (pre- 
operatively, and two, five and ten years postoper- 
atively), it proved {convenient to write the four 
grades in consecutive order as a single four digit 
number. For example, if cardiac symptoms were 
coded 0000, this would mean that the patient had 
been free of such symptoms throughout the entire 
period of observation. Similarly, a code entry of 
4012 under systolic blood pressure would indicate 
that the pressure had been markedly elevated before 
the operation (grade 4, average ‘‘casual’’ systolic 
pressure over 230) and had been reduced to normal 
up to the end of the second year (grade 0), but had 
shown a slight tendency to increase during the next 
eight years (grade 1 at five years, grade 2 at ten 
years). The use of this system made it possible to 
condense the essential clinical data on any one patient 
for the entire period of observation into a series of 
fourteen four letter code numbers, one for each item 
in the clinical profile. 

In dealing with the records of patients who had 
died before the end of the ten-year follow-up, a slight 
modification of this system was made in order to per- 
mit the code to indicate the patient’s clinical status 
prior to death. For example, if a patient had died in 
the interval between the fifth and tenth anniversaries 
of the operation, strict adherence to the rules would 
have required that the final digits of all the code num- 
bers for that patient be omitted, since no ten-year 
data were available. Under the modified rules, how- 
ever, the fact that the patient had died was recorded 
as a separate item at the end of the code, and the 
fourth digit of each code number was used to describe 
the clinical situation during the final illness. Similarly, 
three digit code numbers were used for patients who 
had died between the second and fifth anniversaries 
of the operation, and two-digit numbers for those who 
did not survive two years. 


RESULTS 


Tables 1 and m present a summary of the 
clinical data on male and female patients, 


FEBRUARY, 1960 


respectively. In these tables the patients in the 
surgical series have been designated by case 
numbers 1S to 100S, the numbers from 1 to 50 
having been assigned to the male patients and 
those from 51 to 100 to the females. Each con- 
trol patient was given the same number as the 
surgical patient with which it was paired, 
the symbol C being substituted for S. The case 
numbers were assigned to the surgical patients 
in order of increasing preoperative systolic 
blood pressure grade, patients with the same 
systolic grade being listed in order of increasing 
diastolic grade, and those with the same grade 
for both systolic and diastolic pressure being 
arranged in order of increasing age.* 

The five columns to the right of the one con- 
taining the case numbers give the “‘age at oper- 
ation,’ the family history of hypertension, the 
known duration of the disease and the extent of 
the ganglionectomy performed on the surgical 
patients. Age is the only one of these items which 
was taken into consideration in selecting the 
control subjects, because family history was 
not thought to be of much prognostic significance 
and because information on duration of disease 
was not considered to be sufficiently accurate to 
provide a reliable basis for case matching. 

The next four columns present two pairs of 
blood pressure readings which provide a rough 
indication of the range of spontaneous variation 
of the blood pressure during the preoperative 
and postoperative periods, respectively. The 
figures shown in the column headed “Blood 
Pressure—Preoperative—Maximum”’ represent 
the highest systolic and diastolic readings 
recorded under “‘casual”’ conditions during the 
six-month preoperative period. The correspond- 
ing “‘preoperative minimum”’ values are, in most 
cases, the lowest readings made under “‘resting”’ 
conditions in hospital, exclusive of pressures 
obtained during the sodium amytal sedation test 
and on the day following. Unfortunately, in four 
surgical patients and in more than half the con- 
trol subjects, no “resting’’ pressures were avail- 
able because all the initial investigation had been 
carried out on an outpatient basis. In order to 
avoid the necessity of leaving the ‘“‘preoperative 

* During the early stages of the investigation the cases 
were identified by a different set of serial numbers cor- 
responding to the chronologic order of the date of 
“operation.”” When the final selection of the matched 
control subjects was made, the numbers used in Tables u 
and m1 were assigned in order that the arrangement of the 


cases in the tables might be based on some prognostically 
important characteristic of the disease. 
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minimum” column blank in all such cases, the 
lowest ‘“‘casual’’ readings were entered whenever 
“resting” values were not available, such 
entries being identified by an asterisk to indicate 
that they are probably much higher than the 
values which would have been obtained if the 
patients had been admitted to _ hospital. * 
Fortunately, since only “‘casual’’ pressures were 
used in calculating the averages on which the 
numerical blood pressure grades were based, the 
absence of information on the minimum “rest- 
ing’’ pressures in many control subjects did not 
introduce any error in the coded data. 

The blood pressure readings listed under the 
headings “postoperative maximum” and “‘post- 
operative minimum” are the highest and lowest 
systolic and diastolic values recorded on any 
occasion during the ten-tear follow-up period, 
readings made during the first seven days after 
the second stage of the operation having been 
arbitrarily excluded. It was hoped that the 
difference between the preoperative and post- 
operative minimum pressures would serve as a 
rough index of the immediate blood pressure 
lowering effect of the operation, even though the 
corresponding data on the control subjects are 
subject to the limitations previously described. 

The fourteen columns immediately to the 
right of those in which the maximum and mini- 
mum blood pressures are recorded contain the 
coded data on the various items in the clinical 
profile, while the two columns on the right hand 
side of the tables give the cause of death and the 
duration of survival of those patients who died 
before the end of the ten-year follow-up period. 
The abbreviations used in presenting this por- 
tion of the data are described in the footnotes to 
the tables. 

Comparison of Preoperative Status of Patients in 
Surgical and Control Series. ‘Table iv presents a 
tabular comparison of the preoperative status 


of the surgical and control patients in terms of 


each of the eighteen items for which data are 
given in Table u and m1. The figures show that, 
for each sex as well as for the series as a whole, 
there was a satisfactory degree of similarity 
between the two groups with respect to each 
item in the preoperative clinical profile. It is 
interesting to note that the agreement in those 
* The obvious solution to this problem would have 
been to provide separate columns for the minimum 
“casual” and minimum “resting”? pressures in the 
preoperative and postoperative periods. This was done in 
the original data tables, but the extra columns were 
omitted from the final version in order to save space. 


items which were not used as a basis for the 
selection of the control subjects (family history, 
known duration of hypertension, maximum and 
minimum preoperative pressures and 
headache) was almost as close as it was in those 
on which the pairing was actually based. It 
seems fair to conclude, therefore, that there was 
no over-all, systematic bias with respect to 
‘severity’ of disease in the selection of the con- 


blood 


trol subjects, even though detailed examination 
of the coded protocols in Tables 11 and 1 reveals 
many minor discrepancies between individual 
propositi and their controls. 

The variability of the blood pressure during the 
‘“‘preoperative”’ period is one aspect of the data 
which deserves additional comment, because it 
is an important limiting factor in the precision 
which can be attained in evaluating the long 
term effect of the operation in lowering blood 
pressure. If an “index of blood pressure variabil- 
ity’ is arbitrarily defined as the difference 
between the maximum “‘casual”? and minimum 
“‘resting’’ pressures, expressed as a percentage 
of the former, the figures given in Table tv fo: 
the average preoperative maximum and mini- 
mum pressures of the surgical patients cor- 
respond to indices of variability of about 33 per 
cent for the systolic pressure and 38 per cent for 
the diastolic. There was no significant difference 
in blood pressure variability, as measured by this 
index, between men and women, or between 
surgically treated and control patients, provided 
the data from patients in whom “‘resting”’ blood 
pressures were not available were excluded. 

The validity of this method of calculating the 
blood pressure ‘‘variability”’ of a given patient 
is largely a function of the number of individual 
casual and resting pressures which can _ be 
obtained from the patient’s record, the value of 
the index of variability tending to increase as the 
number of readings on which it is based in- 
creases. However, experience has shown that an 
index based on ten casual pressures taken during 
a six-month period and twenty-five resting 
pressures taken at the rate of three or four read- 
ings daily during a seven- to ten-day stay in the 
hospital, is not likely to be changed significantly 
by the accumulation of more data. Unfortu- 
nately, the number of readings available was 
much fewer than this in the majority of cases, 
especially in the surgical series; therefore, the 
indices of variability calculated from the data 
given in Tables 1 and m must be considered 
merely as rough approximations which under- 
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TABLE IV 
PREOPERATIVE STATUS OF SURGICAL AND CONTROL PATIENTS ? 
Males Females | Total 
| 


COMPARISON OF 


Preoperative Findings 


= 


| 9 39.5 
5.8 4 | 4.3 
34/151 | 238/149 
56/93 |170+/104 


Average age (yr.)... 39.2 
Average duration of hypertension (yr.).... |, 4.2 
Average maximum preoperative blood pressure (mm. Hg) | 2 232/149 239/151 | 244/149 | 
Average minimum preoperative blood pressure (mm. Hg) | 1 g 172/106) 159/94 |1687/103 


Family history of hypertension 


+ 


Systolic blood pressure 


Grade 0.. 


= 
WwW bo 


Diastolic blood pressure 
Grade 0 


l 


+ 


SY mptoms 


Heart size 
Grade 


Electrocardiographic abnormalities 
Grade 0. 


FEBRUARY, 1960 


— = 
Surgical | Control | Surgical | Control | Surgical | Control 
| 
++ 6 1 8 8 
1 18 20 Zt 26 45 46 
6 5 6 8 12 13 
Ey 7 16 14 33 31 
48 48 50 50 | 98 | 98 
0 0 a 0 0 0 
l 2 0 1 4 1 
2 Ze 22 10 34 32 
17 14 25 40 39 
4 7 12 14 20 26 
48 48 50 50 98 98 
| 0 0 1 1 l 1 
2 9 11 10 8 19 19 
22 19 21 20 43 39 
4 17 18 18 21 35 39 
48 48 50 50 98 98 
Cardiac 
Grade 0 26 33 16 21 42 54 
| 12 6 26 2 38 29 
2 5 7 8 4 13 11 
5 5 2 0 2 5 4 
4 0 0 0 0 
48 48 50 50 98 98 
| 6 | | a | 
19 17 13 9 26 
2 12 16 13 a Zo 37 
3 2 4 l 1 3 5 
4 0 0 0 0 0 0 : 
48 43 49 43 97 86 
1 17 11 20 17 37 28 
2 eee 7 8 9 12 16 20 
3 - 1 1 1 1 2 z 
4 are 0 0 0 0 0 0 
48 43 49 48 97 91 
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TABLE IV (Continued) 
COMPARISON OF PREOPERATIVE STATUS OF SURGICAL AND CONTROL PATIENTS * 


Males Females Total 


Preoperative Findings 


Surgical | Control | Surgical Control | Surgical | Control 


Headache 
Grade 0.... 


Cerebrovascular accidents 
Grade 0. 
| 


Renal symptoms 
Grade 0... 


Proteinuria 
Grade 0.. 


Renal function 
Grade 0... 


Retinal vessels 
Grade 0... 
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006 
| 9 13 5 13 14 26 
os : 9 11 21 18 30 29 
3.. 5 2 8 4 13 6 
4 2 2 0 2 2 | 
48 48 49 50 7 8 
1 5 3 4 4 9 
2 5 1 6 5 11 6 
3 5 4 4 4 9 . 
4 0 0 () 0 () 
48 | 48 50 50 98 98 
l 8g | 6 17 18 25 24 
2 3 4 3 6 
0 0 0 () () 
» 48 48 50 50 98 8 
1 10 9 21 16 31 25 - 
2 t 5 4 6 11 11 . 
3. —— 3 ] 3 2? 6 3 
4 0 ] 0 0 
48 48 50 50 98 92 
| 
35 32 26 31 61 63 
1... 8 | 11 17 14 25 25 
| 4 6 | 3 11 
eee 0 0 0 0 0 0 
rere } 0 | 0 0 | 0 0 0 
| 48 | 47 49 48 97 95 
| 
| | 6 8 | 6 | 4 | 12 | 12 
15 13 12 12 25 
12 14 20 35 34 
3.66. 9 | 9 | 5 | 9 14 18 
3 | 3 1 | 1 4 | 4 
} 
45 47 47 46 92 93 
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TABLE Iv (Continued) 
COMPARISON OF PREOPERATIVE STATUS OF SURGICAL AND CONTROL PATIENTS* 


Preoperative Findings 


Retinopathy 
Grade 0 


Papilledema 
Grade 0 


| 
| Surgical | Control 


Males “Females Total 


| 

| Surgical | Control | Surgical |Control 
| | 


~] 


* Data on the two surgical patients for whom suitable control subjects could not be found have been omitted from 


this table. 


t See text for differences between circumstances in which minimum blood pressures of surgical and control patients 


were taken. 


estimate the true values by an amount which 
varies from patient to patient. Nevertheless, the 
range and distribution of these indices suggest 
that a considerable degree of lability of blood 
pressure is a basic characteristic of most patients 
with hypertension who are considered suitable 
candidates for sympathectomy. Moreover, this 
variability appears to be little affected by the 
average height of the blood pressure or by the 
degree of organic damage as indicated by the 
cardiac, cerebral, renal and retinal gradings. 

In the surgically treated males, for example, 
the index of variability averaged 31 per cent 
systolic and 40 per cent diastolic in patients 
whose preoperative systolic blood pressures were 
graded 1 or 2, as compared to 38 per cent systolic 
and 39 per cent diastolic in those graded 3 or 4. 
Similarly, when the series was divided, as will be 
described, into three groups on the basis of in- 
creasing “‘severity” of organic complications, the 
corresponding indices of variability were as fol- 
lows: group A, 32 and 40 per cent; group B, 34 
and 37 per cent; and group C, 35 and 43 per cent. 

Although, in order to save space, the mini- 
mum casual pressures have not been given in 
Tables 1 and mm (except in those cases in which 
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no resting pressures were available), the original 
protocols show that the variability of the casual 
pressures accounts for about half of the total 
variability which, according to our definition, is 
measured in terms of the difference between the 
highest casual and the lowest resting pressure. 
The extent to which the inherent variability 
of the blood pressure complicates the assessment 
of antihypertensive therapy is illustrated in one 
of its most extreme forms by the record of Case 
22S, a forty-three year old man who came 
to the clinic because of visual symptoms caused 
by severe hypertensive retinopathy with early 
papilledema. During a six-week period of 
investigation as an outpatient his casual blood 
pressure varied between 220/160 and 155/115 
mm. Hg (index of casual variability 29 per cent 
systolic, 28 per cent diastolic), but after admis- 
sion to hospital his resting blood pressure was 
recorded as low as 102/50 (index of variability 
54 per cent systolic, 69 per cent diastolic). On a 
preoperative “posture and cold” blood pressure 
test performed three days after admission, the 
average readings were 110/80, 116/84, and 
112/78 in the lying, sitting and standing posi- 
tions, respectively, and 116/82 after one hand 


1 5 7 9 14 | 12 
4 4 8 9 
5 2 } 7 | 7 
4 1 0 1 Z 
48 47 50 46 98 93 
: 38 57 45 41 8 78 
l 4 5 3 4 9 
y 3 3 0 0 | | 3 
3 3 2 1 | 
0 1 0 0 1 
48 47 50 46 98 | 93 
~ 


206 Effect of Sympathectomy for Essential Hypertension— Evelyn et al. 


had been immersed in ice water for one minute. 
Thus, on the basis of this standardized test, which 
has often been used as a basis for the evaluation 
of the effect of sympathectomy on blood pres- 
sure, this “‘severely hypertensive’? patient would 
have been classified as perfectly normotensive 
while awaiting sympathectomy. 

Comparison of Preoperative Status of Male and 
Female Patients. When the figures given in Table 
Iv were used to compare the preoperative status 
of the patients on the basis of sex, only a few 
significant differences were found. 

Systolic blood pressure showed a definite tendency 
to be higher in women than in men. In the 
surgical series, for example, preoperative systolic 
grades of 3 or 4 were found in thirty-six of fifty 
women but in only twenty-four of forty-eight 
men (X? = 4.1; P < 0.05), corresponding fig- 


ures for the control series being thirty-nine of 


fifty and twenty-two of forty-eight, respectively, 
(X? = 5.2; P < 0.03). This difference was also 
reflected in the average maximum preoperative 
systolic blood pressure, which was 239 in the 
women and 229 in the men. There was no com- 
parable sex difference with respect to the pre- 
operative diastolic pressure, however, either in the 
distribution of grades or in the average maxi- 
mum values. 

Cardiac symptoms of grade 1 severity were much 
more common in women than in men (P < 
0.01), but it is difficult to attach much prognostic 
significance to dyspnea of such slight degree 
which, in many instances, seems to have been 
due to obesity or to habitual lack of physical 


exercise, rather than to genuine impairment of 


myocardial reserve. Moreover, the sex difference 
with respect to minor abnormalities of heart size 


was in the opposite direction, the incidence of 


grade 1 changes being slightly more frequent in 
men in both the surgical and the control series 
(P = 0.05). The slightly higher frequency in 
women of grade 1 and 2 changes in the electro- 
cardiogram is not statistically significant on the 
basis of the X? test. It seems justifiable, therefore, 
to include that there was no significant differ- 
ence between the two sexes with respect to over- 
all preoperative cardiac status. 

Headache was somewhat more common in 
women (P = 0.03), but cerebrovascular accident 
occurred with approximately the same frequency 
in the two sexes. 

Renal abnormalities of all three types showed a 
slight but consistent tendency to occur more 
frequently in women than in men, but this was 


largely confined to abnormalities of the lowest 
grade of severity. 

Abnormalities of the retinal vessels and retinopathy 
were more or less equally common in the two 
sexes, but papilledema occurred with a frequency 
which showed a higher male/female ratio than 
any other preoperative finding, namely, ten 
of forty-eight in men (or twelve of fifty if the two 
unmatched surgical cases are included) as com- 
pared with five of fifty in women. This difference 
is probably partly due to a higher incidence of 
papilledema in men with hypertension gen- 
erally, and partly to the greater tendency of 
men to postpone presenting themselves for 
treatment until serious symptoms have made 
their appearance. 

Comparison of Postoperative Course of Surgicall) 
Treated and Control Subjects. In evaluating the 
effect of the operation on the course of the disease 
it is obviously desirable to examine the possibility 
that the magnitude of the effect may vary with 
the stage of the disease at which the operation is 
performed. The crucial prognostic importance of 
the presence of organic complications has 
been emphasized by many authors, especially by 
Griep et al. [75] in their report on a seven to 
eleven-year follow-up study of 117 untreated 
patients whose age, blood pressure levels and 
general clinical status at the start of the investi- 
gation would have made them acceptable 
candidates for sympathectomy. They divided 
their cases into two groups on the basis of the 
presence or absence of certain specified hyper- 
tensive ‘“‘complications” 
cardiograms, cardiac enlargement, 
vascular accident and focal encephalopathy), 
and showed that the mortality rate was strik- 
ingly higher in the patients in whom one or more 
of the ‘“‘complications”’ was present at the start 
of the follow-up period. 

In order to take cognizance of “‘complications”’ 
other than those listed by Griep and his co- 
workers, and to permit our results to reflect the 
well known adverse prognostic significance of 
papilledema, we have expanded the definition 
of complications to include cerebrovascular 
accident, retinopathy or papilledema of any 
grade, and cardiac symptoms, cardiac enlarge- 
ment, electrocardiographic abnormalities, renal 
symptoms, proteinuria or impairment of renal 
function of grade 2 or more.* Using this defini- 


(abnormal! electro- 


cerebro- 


* The presence of a grade 1 abnormality in each of the 
six items in the cardiac and renal panels was also ac- 
cepted as evidence of complication. 
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tion, we have divided our cases into three groups 
as follows: group A, no preoperative complica- 
tions; group B, one or more complications other 
than papilledema; and group C,_ papilledema 
with or without other complications. 

In spite of the objections which we have 
raised to the use of such arbitrarily defined 
severity groupings as the sole basis for the com- 
parison of one group of cases with another, we 
believe that such subdivisions may provide a 
useful basis for comparison of groups of cases, 
provided each patient in one group has been 
individually matched with a patient in the other 
group with respect to each aspect of the clinical 
profile. The use of such preoperative groupings is 
also of value in comparing the effects of the 
operation in any two subdivisions of the clinical 
material, males and females for example, when 
the incidence of complications in the two 
subdivisions is markedly dissimilar. Accordingly, 
in the analysis which follows, the cases in each 
of the two main series, surgical and control, have 
been subdivided into six sections, namely, group 
A males and females, group B males and females, 
and group C males and females. 

Table v has been prepared from the data in 
Tables and 11 in order to facilitate the compari- 
son of the frequency with which favorable and 
unfavorable changes in each item in the clinical 
profile have occurred in the surgical and control 
patients in each of the six groups at the end of 
the follow-up period. In calculating the figures 
given in Table v, the end of the follow-up period 
was defined as the end of the tenth postoperative 
year in the case of the survivors, or the time of 
death in those who did not survive ten years, 
provided that the situation at the time of the 
final illness was a matter of record, or could be 
deduced from the available evidence with 
reasonable accuracy. 

The decision regarding the magnitude of the 
change in preoperative status which should be 
accepted as “‘significant”’ presents many obvious 
difficulties; therefore, it was necessary to adopt a 
series of arbitrary definitions which could be 
applied to the coded data with a minimum of 
ambiguity. For the purposes of Table v a 
significant change was defined as either (1) a 
change of two or more grades in any item in the 
clinical profile; such a change in erther systolic 
or diastolic pressure being accepted as a signifi- 
cant change in blood pressure, or (2) a change 
from 0 to 1 or vice versa in the grading of cerebro- 
vascular accident, retinopathy or papilledema, 
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or (3) a change from 3 to 4 in the grading of 
cardiac symptoms or electrocardiographic ab- 
normalities. In dealing with cerebrovascular 
accident the central problem was one of “‘recur- 
rence” rather than “improvement,” since it 
would obviously have been meaningless to 
describe a patient who had had a cerebro- 
vascular accident in the preoperative period 
and who suffered one or more recurrences post- 
operatively as having been improved, merely 
because the stroke which occurred during the 
postoperative period was less severe than the 
preoperative episode. 

The entries in the various columns in Table v 
have been shown as fractions in which the 
denominator represents the total number of 
patients in whom it would have been possible for 
a significant change to have been reflected 
by the code, and the numerator gives the num- 
ber of patients in which such a change did, in 
fact, occur. For example, the first entry in Table 
v under ‘‘Preoperative Group A, Male, Sur- 
gical’? opposite “Blood Pressure: Lower’’ is 
4/11; this means that a decrease of the required 
two grades persisted to the end of the follow- 
up period in four of the eleven patients in this 
subdivision of the series. If there had been 
any patients in this subdivision in whom the 
preoperative blood pressure had been graded 1, 
such patients would not have been counted in 
arriving at the denominator because, even if 
their blood pressures had been reduced to 
normal, this would not have been classed as a 
significant decrease under the convention which 
requires a reduction of at least two grades. 
Similarly, by virtue of the inherent limitations of 
any system of grading based on the 0 to 4 scale, 
it would be impossible for a patient who was 
graded 4 in any item (or 3 in an item for which a 
change of two grades is the minimum for signifi- 
cance) to be recorded as having become 
“significantly worse’? during the postoperative 
period; such a patient would not be counted 
in the denominator since, in effect, he would not 
be part of the “population at risk.’’ Another 
factor which reduced the denominators of 
many of the fractions in Table v was the occur- 
rence of gaps in the postoperative record of the 
corresponding items in the clinical profile, such 
gaps being somewhat more frequent in the 
surgical series than in the controls. 

In spite of all these limitations, it is considered 
that the type of analysis presented in Table v 
summarizes most of the information which is 
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relevant to the principal questions which con- 
trolled follow-up studies are designed to answer, 
namely, (1) how effective is the operation in 
causing amelioration, or in preventing recur- 
rence, of those manifestations of the disease 
which were present in relatively severe degree 
preoperatively? and (2) how effective is the 
operation in preventing the occurrence or 
progression of various types of organic damage in 
patients who were free, or relatively free, of such 
damage preoperatively? In the sections which 
follow each of the items in the clinical profile will 
be discussed in turn with these two questions in 
mind. 

Blood Pressure. The figures in the 
pressure section of Table v show that significant 
decreases in blood pressure, as herein defined, 
occurred in about one-third of the surgically 
treated patients, the proportions being exactly 
the same in males and females, and approxi- 
mately the same in each of the preoperative 
clinical categories. In the control patients, on the 
other hand, significant decreases in blood pres- 
sure occurred in only five cases, and in all but one 
of these the blood pressure reduction was caused 
by, or associated with, various unfavorable clinical 
developments. This was also true of many of the 
surgically treated patients in whom significant 
reductions of blood pressure were recorded. 
For example, in Cases 44S and 78S a period of 
significant blood pressure reduction lasting 
several years was followed by a major cerebro- 
vascular accident which was totally disabling 
in the former and fatal in the latter. In Cases 9S 
and 58S, in which both patients had had cere- 
brovascular accidents in the preoperative period, 
the sequence of events suggested that multiple 
strokes which occurred during the postoperative 
period may have been the cause of the observed 
decreases in blood pressure. In Case 95S the 
evidence suggests that the decline in blood pres- 
sure may have been partly the result of pro- 
gressive cardiac failure from which the patient 
eventually died. In Case 29S the normal blood 
pressure at ten years may have been due, at least 
in part, to the fact that this patient had spent 
the previous four years undergoing treatment in 
a tuberculosis sanatorium, the blood pressure 
when tuberculosis was first discovered having 
been almost as high as it had been during the 
preoperative period. 

Case 25S is another example of significant 
blood pressure reduction at ten years which was 
not the direct result of the eperation; in this pa- 


blood 
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tient the blood pressure, which had returned to 
the preoperative level after the first two years, 
had been reduced to nearly normal levels by a 
period of intensive antihypertensive drug ther- 
apy in the tenth postoperative year. When these 
and other questionable cases were excluded there 
remained twenty surgically treated patients (ten 
men and ten women) and one control subject in 
whom an apparently genuine blood pressure 
reduction had occurred and had been associated 
with an apparently ‘“‘favorable’’ clinical out- 
come, the patients being alive and reasonably 
well at the end of ten years. The fact that these 
favorable results occurred equally frequently in 
males and females in the surgical series is not in 
accord with the widely held opinion that the 
operation is more effective in women than in 
men. The low incidence of significant “‘spon- 
taneous”’ reductions in blood pressure in control 
patients is in agreement with the observations of 
Griep and his co-workers [75]. 

Since the grades on which the analysis in 
Table v is based were derived from the average 
blood pressure levels at various follow-up inter- 
vals, it is of interest to consider the effect of 
sympathectomy on the blood pressure from a 
somewhat different point of view, namely, the 
ability of the operation to reduce the maximum 
levels to which the blood pressure may rise in 
response to minor stresses, such as those which 
are commonly associated with the measurement 
of the casual blood pressure during the ordinary 
clinical examination. Inspection of the maximum 
blood pressure data on the surgical patients in 
Table u and m1 reveals many instances in which 
markedly elevated individual blood pressure 
readings have been recorded during the post- 
operative period, even though a significant 
decrease in blood pressure grade has occurred. 
In Cases 78S and 94S, for example, the diastolic 
grade was reduced from 4 to 0 even though the 
maximum pressures recorded during the post- 
operative period were 200/120 and 200/130 mm. 
Hg, respectively. Also, in Case 72S, a significant 
decrease in diastolic grade from 3 to 1 was 
recorded in spite of the fact that the maximum 
preoperative and postoperative pressures were 
almost equal, namely, 230/134 and 235/125 
mm. Hg. Such discrepancies may arise whenever 
the maximum blood pressures occur at times 
outside the periods which are used as the basis 
for calculating the two-, five- and ten-year 
grades. 

We recognize the anomaly of assigning a 
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Fic. 1. Scatter diagrams showing the relation between the maximum preoperative and maxi- 
mum postoperative blood pressures of each patient in the surgical and control groups. Black 
dots = surgical patients. Open circles = control subjects. 


blood pressure grade of 0 to a patient in whom 
readings of the order of 200/130 have been 
recorded by reliable observers on one or more 


occasions, no matter how small a proportion of 


the available readings may have been elevated 
to this extent. Nevertheless, having adopted a set 
of rules to govern the grading of the data, 
one has no alternative but to follow them to the 
letter, otherwise an uncontrollable subjective 
element may be introduced into the grading, 
and this may well rob the system of any statistical 
significance which it might otherwise be capable 
of achieving. However, by supplementing the 
numerical blood pressure grades by the presenta- 
tion of actual figures for the observed maximum 
and minimum values, anomalous behavior of the 
blood pressure can be indicated clearly. The 
occurrence from time to time of these relatively 
high peak pressures in patients whose average 
level is normal or nearly normal may well be an 
important factor in the explanation of the dis- 
crepancies which are often observed between the 
effect of the operation on blood pressure and its 
over-all clinical result. 

The relationship between the preoperative 


and postoperative maximum pressures in both 
series is illustrated in the scatter diagrams of 
Figure 1. Although the expected random varia- 
tions in both directions are evident, the data for 
the control series show no clear-cut tendency for 
the highest pressures during the postoperative 
period to differ systematically from the highest 
values recorded during the preoperative period. 
Most of the points lie within 30 mm. systolic and 
20 mm. diastolic of the diagonal lines cor- 
responding to equality of the preoperative and 
postoperative maximum pressures. The points 
representing the surgically treated patients are 
distributed in a somewhat similar fashion, but 
with the important exception that about one- 
third of the postoperative maximum pressures 
are more than 30 mm. systolic or 20 mm. dias- 
tolic below the corresponding preoperative 
values. 

These relationships are summarized in Table 
v1, which shows that the average difference be- 
tween the preoperative and _ postoperative 
maximum blood pressures of the surgical pa- 
tients was a decrease of 21 mm. systolic and 
15 mm. diastolic, as compared with an increase 
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TABLE VI 


COMPARISON OF 


MAXIMUM PREOPERATIVE AND MAXIMUM POSTOPERATIVE BLOOD PRESSURES 


Findings 


Surgical 


No. of cases 
Average maximum preoperative blood pressure. . 
Average maximum postoperative blood pressure. . . 
Difference (postoperative-preoperative ) 
No. of cases in which maximum postoperative blood 
pressure was /ower than maximum preoperative: 
By more than 30 mm. systolic. 
By more than 20 mm. diastolic aan 
No. of cases in which maximum postoperative blood 
pressure was /jigher than maximum preoperative: 
By more than 30 mm. systolic 
$y more than 20 mm. diastolic 


48 48 50 
229/152 | 232/149 

| 209/138 | 241/148 | 217/135 | 249/151 
|'—20/—14| +9/-—1 


Females Total 


Males 
_| 


Control , Surgical | Control | Surgical | Control 


| 98 | 98 


238/149 
245/149 
+7/0 


50 | 
244/149 | 234/151 
213/136 
|—22/—16| +5/+2|—21/-15 


239/151 


16 | 30 
19 | 34 


of 7 mm. in the systolic pressure and no change 
in the diastolic pressure in the controls. As far as 
sex differences are concerned, the data on the 
maximum pressures do not indicate that the 
effect of the operation in respect to lowering the 
blood pressure was greater in females than in 
males; this is in accord with the results obtained 
by analysis of the average blood pressure grades. 

The fact that there were only two surgical 
patients in whom the maximum postoperative 
pressures exceeded the corresponding preopera- 
tive readings by more than 30 mm. systolic or 
20 mm. diastolic deserves to be emphasized, 
but it is also of considerable interest to note that 
such a difference occurred in less than one- 
quarter of the control subjects. This tendency for 
the blood pressure of patients with established 
hypertension to vary widely, but to remain 
within more or less constant upper and lower 
limits throughout most of the course of the dis- 
ease, has been referred to as the “plateau 
effect”’ in a paper in which the phenomenon is 
illustrated by means of long term graphs of 
blood pressure variations in patients suffering 
from hypertension of various degrees of severity 
[76]. This point has also been emphasized by 
Griep et al. [75] who presented a scatter dia- 
gram, based on the diastolic pressures of 
medically treated patients, which is strikingly 
similar to the one shown in Figure 1. In their 
series of sixty-seven patients (forty-three sur- 
vivors and twenty-four who died), the blood 
pressure was taken under casual conditions on a 
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single occasion at the beginning of a seven- to 
eleven-year follow-up period and again at the 
end of this interval or shortly before death, and 
the median change in diastolic pressure was 
found to be a decrease of 2 mm. 

The figures for minimum postoperative blood 
pressure given in Tables m and im confirm the 
ability of sympathectomy to produce a marked 
fall in blood pressure in the majority of patients 
in the immediate postoperative period. Although 
it was recognized that such reductions of blood 
pressure, even when of relatively short duration, 
may produce certain beneficial results, it was 
considered reasonable, from the standpoint of a 
ten-year follow-up, to adopt the end of the 
second postoperative year as the first point for 
which data were given in the numerical code. 

Orthostatic Hypotension. The blood pressures 
on which the foregoing discussion was based were 
all taken under casual conditions with the pa- 
tient in the lying or sitting position. ‘The blood 
pressures of the control patients were seldom 
taken in the standing position since none of them 
had received ganglionic blocking agents or 
other drugs known to be capable of producing 
orthostatic hypotension, but in the surgically 
treated patients, standing blood pressures were 
taken frequently as a check on the degree of 
orthostatic hypotension resulting from the 
operation. Since it is generally believed that the 
decrease in blood pressure which occurs when 
the sympathectomized patient stands is responsi- 
ble for many of the beneficial effects of the 
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TABLE VII 
FREQUENCY OF ORTHOSTATIC HYPOTENSION IN 
SURGICAL SERIES 


Patients Who Died 


Before Ten Years 


Patients Who Sur- 
vived Ten Years 


Gri 


| 
| 


> | | Mates! 
s | mal 


23 


Orthostatic Hypotension at Ten Years 


operation, data on the degree of orthostatic 
hypotension are given in the column headed 
‘Postural Fall” in Tables mu and mr. It should be 
noted, however, that the striking orthostatic 
hypotension which often occurs during the first 
few weeks or months of the postoperative period 
was not reflected in the coded data, because the 
first postoperative grade corresponds to the end 
of the second postoperative year, by which time 
the more severe degree of orthostatic hypotension 
had disappeared in the great majority of 
patients. 

The data on orthostatic hypotension are 
summarized in Table vu which shows that at 
the end of two years less than 60 per cent of the 
patients for whom adequate information was 
available had a fall of blood pressure in the 
standing position of 5 per cent or more. Table 
vir also shows that the incidence of orthostatic 
hypotension at two years was slightly higher in 
the patients who died before the end of the ten- 
year follow-up period than in those who survived 
this interval. Although this difference is not 
statistically significant, the results do not offer 
any support for the belief that the occurrence 
of orthostatic hypotension in the early years of 
the postoperative period is a favorable sign from 


the standpoint of long term prognosis. The 
decrease in the frequency of orthostatic hypo- 
tension with time, on the other hand, is quite 
definite, the difference between the figures for 
the survivors at two years and at ten years 
being statistically significant at the 1 per cent 
level. 

Cardiac Status. ‘The figures given in Table v 
for the three items in the cardiac panel (symp- 
toms, heart size and electrocardiogram) are 
sufficiently similar to permit them to be con- 
sidered as a group. In the control series, for 
example, there was not a single instance in which 
a preoperative grade of 2 or more in any of the 
three cardiac items had decreased “‘significantly”’ 
at the end of the postoperative period. Even in 
the surgically treated group such improvement 
was distinctly unusual, cardiac symptoms having 
decreased 2 or more grades in two patients and 
electrocardiographic abnormalities having de- 
creased to this extent in only one. Looking at the 
problem from the opposite point of view, namely, 
the frequency with which deterioration of 
cardiac status occurred, there is a consistent 
difference in favor of the surgically treated pa- 
tients in each of the three items, the difference 
with respect to heart size being significant at the 
5 per cent level. 

It is difficult to compare these data regarding 
improvement in the electrocardiogram with 
those of Bridges and his co-workers {/7| who 
found some improvement in the amplitude of the 
T waves in leads 1 and 1 in 11 per cent and 16 
per cent, respectively, of 144 patients studied one 
year after thoracolumbar sympathectomy. The 
difference in the length of follow-up is probably 
one important factor, the other being the fact 
that our criterion of significant improvement 
was probably more stringent than theirs, since 
the mean increase in the amplitude of upright T 
waves in leads 1 and 1 in their series was only 
1 mm. 

Headache. Improvement of 2 or more grades 
in the severity of headache occurred in fifteen 
of twenty-six surgical patients (58 per cent) and 
in fourteen of thirty-four control subjects (41 per 
cent). This difference lacks statistical signifi- 
cance, but the relatively high incidence of 
spontaneous relief of headache in the contro! 
subjects, in the absence of a significant reduc- 
tion in blood pressure, is in accord with the 
generally held view that the severity of most of 
the headaches of which hypertensive patients 
complain is poorly correlated with the height of 
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Orthostatic Hypotension at Two Years 
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the blood pressure [78]. This is certainly true of 
headaches of moderate severity in which psy- 
chogenic factors are of major importance, but 
genuine hypertensive headache of grade 4 
severity, although relatively uncommon, is of 
serious prognostic significance. All six patients 
in this series in whom headache of this degree of 
severity had been present before the operation 
died before the end of the follow-up period, the 
average survival time having been only eight 
months. However, the inherently non-progres- 
sive nature of the headaches which occur in the 
majority of hypertensive patients is reflected in 
the small number of cases in which the severity 
increased by 2 or more grades during the ten- 
year period, such an increase having been ob- 
served in only one patient in the surgical series 
and in only two of the control subjects. 
Cerebrovascular Accidents. There is urgent need 
for more accurate data on the effect of sympa- 
thectomy on the prognosis of hypertensive 
patients with respect to cerebrovascular acci- 
dents, because the operation is often recom- 
mended to, and accepted by, such patients in 
the hope that strokes can be prevented or post- 
poned. Table v shows that, among patients who 
had suffered a cerebrovascular accident during 
the preoperative period, the incidence of one or 
more recurrences during the ten-year follow- 
up interval was 62 per cent in twenty-four 
surgically treated patients and 45 per cent in 
twenty-two control subjects. In those who had 
been free of cerebrovascular complications prior 
to the operation and in whom adequate post- 
operative data were available, the incidence of 
such complications during the follow-up period 
was 28 per cent in sixty surgical patients and 24 
per cent in sixty-eight control subjects. Neither 
of these differences is statistically significant, but 
the trend of the results makes it seem highly un- 
likely that the study of a larger series of cases 
would indicate that sympathectomy is of major 
value in preventing the occurrence or recurrence 
of cerebrovascular accidents. This opinion is 
strengthened by the fact, already referred to in 
the section on blood pressure, that two of the 
patients whose blood pressure had decreased by 
2 or more grades following sympathectomy were 
among those who suffered their first cerebro- 
vascular accident during the postoperative 
period, the complication being fatal in one (No. 
78S), and permanently incapacitating in the 
other (No. 44S). Moreover, the severity of the 
strokes which occurred during the ten-year 
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period seems to have been at least as great in the 
surgically treated patients as in the control 
subjects, since they were fatal in sixteen of 
thirty-two (50 per cent) of the former and in 
twelve of twenty-six (46 per cent) of the latter, 
the corresponding mean survival times having 
been forty-one months and fifty-six months, 
respectively. 

Renal Status. In all three items in the renal 
panel there was a tendency for the surgically 
treated patients to fare better than the control 
subjects. Owing to the fact that all but relatively 
minor degrees of impairment of renal function 
are regarded as absolute contraindications to 
sympathectomy, this investigation provided 
little or no opportunity to test the ability of the 
operation to bring about significant improve- 
ment in renal function. However, the proportion 
of surgically treated patients in whom renal 
symptoms, proteinuria or renal function became 
significantly worse during the follow-up was 
only 15 per cent, 5 per cent and 26 per cent, 
respectively, as compared with 25 per cent, 16 
per cent and 36 per cent in the control subjects. 
None of these differences taken by itself is 
statistically significant at the 5 per cent level 
(although this level is almost reached by the 
figures for proteinuria), but the data for the 
renal panel as a whole definitely suggest that 
sympathectomy decreased the rate of progres- 
sion of the nephrosclerotic process in the kidneys 
of some of the patients in this series. This 
opinion is strongly supported by the fact that 
uremia was the principal cause of death, or an 
important contributing cause, in twenty-two 
patients in the control series as compared with 
only nine in the surgically treated group. 

Ophthalmoscopic Findings. It is generally rec- 
ognized that retinopathy and papilledema are 
the two manifestations of hypertension which 
are most likely to subside when the blood pres- 
sure is reduced by any form of therapy. Experi- 
ence with the rice diet [79] and with hypotensive 
drugs [20] as well as with sympathectomy has 
shown that even temporary and incomplete 
control of the blood pressure may be sufficient 
to cause marked improvement in these com- 
plications. The results of the present study, as 
summarized in Table v, are in full agreement 
with this view since they show that sympathec- 
tomy was significantly more effective than 
symptomatic management in bringing about 
the resolution of retinopathy and papilledema, 
as well as in reducing the frequency with which 
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TABLE VIII 


CAUSES OF DEATH 


IN SURGICAL 


AND CONTROL SERIES 


Males 


Surgical 
(48 cases) 


Principal Cause of Death 


Control 
(48 cases) 


No. of Patients Dead 


Cerebrovascular accident * 
Heart failureT.. .. 
Myocardial infarction 
Uremiaft 
Postoperative complications 


Total deaths. . 


23 | 11 


ON 


20 


Females 


Control Surgical Control 


(50 cases) 


Surgical 


(50 cases) (98 cases 98 cases 


No. of Patients Dead at No. of Patients Dead at 


* Includes patients listed in Table 1 and 1 as having died of cerebral hemorrhage (CH) And cerebrovascular accident 
Tt Includes one patient listed as having died of hypertensive cardiovascular disease (HCV D 
t Includes four patients listed as having died of malignant hypertension (MH). 


these complications occurred in patients who 
had been free of them at the start of the follow-up 
period. 

Although the data on abnormalities of the 
retinal arterioles are somewhat less reliable than 
those on retinopathy and papilledema because 
of the use of different systems of grading in the 
two series, it is of interest to note that improve- 


ment of 2 or more grades was observed in nine of 


thirty surgical patients, but not in a single pa- 
tient in the control group. 

Mortality Rate. ‘Table v shows that the death 
rate for the series as a whole at the end of ten 
years was 41 per cent in the surgical patients 
and 47 per cent in the control! subjects, the dif- 
ference in favor of the surgically treated pa- 
tients being of the same order of magnitude in 
males and females. The analysis of death rates at 
two, five and ten years (Table vim) shows that 
the difference between the is also 
fairly consistent throughout the ten-year period. 

Sex differences in mortality rate are evident on 
inspection of the last two columns in Table 
and 11, and the figures in Table v show that the 
rate was lower in females than in males, not only 
in the surgical series (34 per cent as compared 
with 48 per cent) but also in the control subjects 
(40 per cent as compared with 54 per cent). 
Although, in a series of this size, these percentage 
differences are not statistically significant, the 
trend of the results is in accord with the con- 
clusions of all studies reported in the literature. 
Some of the factors which may contribute to the 


two series 


occurrence of a higher mortality rate in male 
patients will be discussed subsequently, in the 
light of the results which are presented in the 
next paragraph. 

The influence of preoperative hypertensive 
plications’ on mortality rate is clearly demon- 
strated by the figures given in Table v for the 
three preoperative “‘severity’’ groups into which 


“"com- 


the surgical and control series have been divided. 
For example, the ten-year mortality rate in the 
surgically treated males was 18 per cent in group 
A (no preoperative complications), 48 per cent in 
group B (complications other than papilledema 
and 80 per cent in group C (papilledema with or 
without other complications), the correspond- 
ing figures for the male control subjects being 
14, 58 and 100 per cent, respectively. There 
were similar differences in mortality rate be- 
tween groups A and B in the female patients, 
but the differences between group B and group 
C were less striking. The relatively low mortality 
rate of 60 per cent in the female patients with 
papilledema is probably due to the small number 
of such cases in this series, together with the fact 
that only the earliest detectable stage of Keith- 
Wagener grade 4 retinopathy had been present 
preoperatively in the two surgically treated 
patients in group C and the two control sub- 
jects who survived the ten-year follow-up period. 
The higher death rate in patients with pre- 
operative complications, especially papilledema, 
and the fact that such complications were more 
frequent in men than in women, are probably 
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sufficient to account for a large fraction of the 
sex difference in over-all mortality rates in the 
present series. There are, of course, several good 
reasons for the belief that men are inherently 
less capable of withstanding the damaging 
effects of hypertension on the cardiovascular 
system; tor example, the incidence of the more 
severe degrees of coronary atherosclerosis is 
known to be higher in middle-aged men than 
in women of comparable age, even in the ab- 
sence of hypertension. Nevertheless, the results 
of this study suggest that the higher male mortal- 
ity rate, which is so regularly reported in follow- 
up studies on hypertensive patients, in part may 
be due to the fact that men without obvious 
disability due to the disease are less easily per- 
suaded than women of comparable clinical 
status to accept any form of treatment, or even 
to cooperate in a long term program of regular 
clinical supervision. 

The extent to which the height of the blood 
pressure has influenced the death rate of the pa- 
tients in this series deserves additional comment, 
because the use of sympathectomy in the treat- 
ment of hypertension is based on the assumption 
that prognosis will be improved to an extent 
which is more or less proportional to the reduc- 
tion in blood pressure which is brought about by 
the operation. Since the cases in Tables 1 and 
11 are arranged in order of increasing preopera- 
tive blood pressure grade, the tendency of the 
mortality rate to increase with blood pressure is 
clearly indicated by the concentration of a ma- 
jority of the entries in the column headed 
“Cause of Death” in the lower portions of the 
tables. The occurrence of an appreciable number 
of death entries in the upper sections of the tables 
merely emphasizes the fact that the presence 
of hypertensive complications exerts an unfavor- 
able influence on prognosis, regardless of the 
height of the blood pressure. For example, of the 
seventeen patients who failed to survive ten years 
in spite of having had a relatively low pre- 
operative blood pressure (grade 1 or grade 2 in 
either systolic or diastolic pressure), there were 
fifteen (88 per cent) who had shown one or more 
complications (as defined in the footnote to 
Table v) during the preoperative period. 

Looking at the problem from a slightly differ- 
ent point of view, the fact that entries in the 
‘“Cause of Death’? column in Tables u and m1 
tend to occur in pairs may be cited as evidence 
that the matching of surgical patients with con- 
trol subjects on the basis of over-all preoperative 
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clinical profile has produced a greater similarity 
of prognosis in the two series than would have 
been obtained if the blood pressure level had 
been the only factor taken into consideration. 
On the other hand, the occurrence of a signifi- 
Cant proportion of ten-year survivals in the 
patients in the lower half of the tables makes it 
clear that neither the blood pressure level nor 
the presence of complications can be relied on to 
provide a completely satisfactory prognostic 
index. 

Two patients in the control series (Cases 41C 
and 99C) may be cited as outstanding examples 
of the limitations inherent in any method of 
predicting the prognosis of hypertension on the 
basis of the clinical findings at the start of the 
period of observation. Case 41C was a fifty-year 
old man with a maximum preoperative blood 
pressure of 300/180 mm. Hg, an abnormal 
electrocardiogram and occasional retinal hemor- 
rhages; he survived ten years, although with 
slowly progressive cardiac impairment, in spite 
of the fact that his blood pressure was recorded 
as high as 300 systolic and 170 diastolic during 
the postoperative period. Case 99C was a 
forty-seven-year old woman with a less extreme 
elevation of blood pressure (highest preoperative 
reading, 250/150 mm. Hg) who was still alive 
and free from serious disability at the end of the 
ten-year interval. In this patient, the disease ran 
a relatively benign course, in spite of the fact 
that at the start of the follow-up period she had 
an abnormal electrocardiogram, proteinuria 
and occasional retinal hemorrhages, and had 
suffered a major cerebrovascular accident. 

It must be emphasized, however, that such 
cases are distinctly unusual, and that patients 
with high blood pressures are more likely to be 
alive ten years later if their blood pressure is 
reduced than if it is permitted to continue at 
the same level. For example, the over-all mortal- 
ity rate in forty-two surgically treated patients 
with grade 4 preoperative systolic or diastolic 
blood pressure was 64 per cent, but in thirteen 
patients whose pressure was significantly re- 
duced the death rate was only 15 per cent, 
as compared with 86 per cent in those in whom 
the blood pressure was not reduced. The over- 
all mortality rate in the control subjects whose 
preoperative blood pressures were elevated to a 
similar extent was 72 per cent; this rate is only 
slightly higher than that of the surgically 
treated group, but it is of interest to note that 
both control subjects whose blood pressure 
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underwent a “spontaneous” reduction of 2 


grades were still alive at the end of ten years. 

Another observation of interest is the fact that 
the death rate was only 15 per cent in the con- 
trol subjects who were paired with the twenty 
surgically treated patients whose blood pressure 
was significantly reduced and who were alive 
and without serious disability at the end of ten 
years. This suggests that many of the patients 
whose blood pressure responds favorably to the 
operation are drawn from a group in which the 
prognosis without treatment is also relatively 
good. 

Cause of Death. ‘The principal and contribut- 
ing causes of death listed in Tables u and m1 
are subject to the usual inaccuracies caused by 
errors in differential diagnosis, especially be- 
tween cerebral hemorrhage and myocardial 
infarction, in patients who die suddenly. Other 
errors have probably arisen as a result of the 
difficulty of deciding which of several com- 
plications should be listed as the principal 
cause of death in certain patients who died 
of longstanding, hypertensive cardiovascular 
disease. 

In preparing a summary of the data on the 
cause of death of the patients in this series 
(Table vi), we have accepted the first item 
listed in the tables as the principal cause of death 
in each case; therefore, patients shown as having 
died of heart failure and uremia (HF, U) were 
placed in the same group as those who died of 
heart failure alone. One surgically treated 
patient who was shown on the death certificate 
as having died of ‘“‘hypertensive cardiovascular 
disease”’ was also arbitrarily assigned to the heart 
failure group. Under the heading “‘uremia”’ we 
have included not only the patients in whom the 
cause of death was coded U, or U, HF, but 
also two surgical patients and two control sub- 
jects who were certified as having died of 
“malignant hypertension.”” Three of these four 
patients were known to have had nitrogen 
retention prior to death, but the terminal renal 
function of the fourth patient was not known, 
his assignment to the renal failure group having 
been made purely on the basis of probability. 
Our policy with respect to postoperative deaths 
was to list under this heading any patient who 
died before discharge from hospital after the 
operation, even though a direct cause and effect 
relation could not be established. There were 
only two such deaths, a female patient who died 
of bronchopneumonia on the fourth postopera- 


tive day, and a man who died as the result of a 
myocardial infarction on the sixth day. 

Table vu lists for each of the principal causes 
of death, the number of patients of each sex in 
the surgical and control series who died before 
the end of the second, fifth and tenth years of 
the follow-up period. The deaths are listed in a 
cumulative manner so that the number shown in 
the five-year column includes the cases shown in 
the two-year column, and the ten-year figure 
represents the total number of deaths. 

For each sex separately, and for the series as a 
whole, the surgical and control groups were 
remarkably similar with respect to the number of 
deaths caused by cerebrovascular accidents, 
heart failure, and myocardial infarction, as well 
as in the times at which these deaths occurred. 
The slightly higher death rate from cerebro- 
vascular accidents in the surgical series has been 
mentioned previously; it is of interest, although 
not statistically significant. It is also somewhat 
surprising to note that the cardiac deaths were 
almost equally divided between heart failure and 
myocardial infarction, in males as well as in 
females, and in the surgical series as well as in 
the control series. Thus the only significant 
difference between the two series, as far as cause 
of death is concerned, appears to be the much 
lower frequency of uremia as the principal 
cause of death in the surgically treated patients, 
namely, five of forty deaths, as compared with 
seventeen of forty-six deaths in the control group 
(X? = 5.2; P < 0.03). 

Assuming that the cases in the surgical and 
control series are a reasonably representative 
sample of the hypertensive population from 
which candidates for sympathectomy are usually 
drawn, the data suggest that the slight favorable 
effect of the operation on mortality rate may be 
due to its ability to reduce the incidence of death 
from renal failure by a margin somewhat greater 
than that required to offset the small operative 
mortality. In this series the margin of superiority 
of the operation was also reduced by the occur- 
rence of a slightly higher death rate from cere- 
brovascular accidents in the surgically treated 
patients. 

These results are consistent with the hy- 
pothesis that renal failure, and the ‘‘malignant 
phase” of hypertension which often precedes it, 
are the complications of the disease which are 
most directly correlated with the degree of 
elevation of the blood pressure, and are therefore 
the ones most likely to be prevented or post- 
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poned by any form of treatment which produces 
a significant reduction of the blood pressure. 
Cerebrovascular accidents and myocardial 
infarction (and heart failure, insofar as it is 
due to myocardial ischemia), on the other hand, 
being due in large part to organic narrowing 
of the cerebral and coronary arteries, might be 
expected to show a less favorable response to any 
type of therapy which reduces the blood pressure 
without exerting any specific effect on the 
associated organic vascular disease. 

Duration of Survival in Dead Patients. The 
figures given at the bottom of Table v show that 
the mean duration of survival of patients who 
died before the end of the ten-year follow-up 
period was approximately the same in men and 
women. Survival time varied markedly, how- 
ever, from one preoperative “‘severity”’ group to 
another so that there was a more or less recipro- 
cal relationship between mortality rate and 
duration of survival. For example, if both sexes 
are taken together, the mean survival times of 
surgically treated patients in groups A, B and C 
were seventy-seven, fifty-two and twenty-one 
months, respectively, while the mortality rates 
were 13, 48 and 73 per cent. The corresponding 
figures for the control group were eighty-eight, 
fifty-two and fourteen months for the survival 
times, and 16, 54 and 87 per cent for the mor- 
tality rates. It was hoped that the figures for dura- 
tion of survival might reveal a favorable effect of 
the operation on the course of the disease even in 
patients who did not survive ten years, but 
except perhaps in the patients with papilledema 
(group C), this does not seem to have been the 
case. The figures for the mean survival time of 
the dead patients in the surgical and control 
series as a Whole are remarkably similar, namely, 
forty-six months for the forty surgically treated 
patients and forty-five months for the forty-six 
control subjects who died before the end of ten 
years. 

It is recognized that figures for mean survival 
time, based on data for dead patients only, do 
not give credit to the operation for the survival 
beyond ten years of those patients in the surgical 
series who would almost certainly have died 
if they had received only symptomatic treatment. 
When all the patients have been followed to 
death it will be possible to calculate the true 
mean survival times, but for the present, as far as 
mortality rate and survival time are concerned, 
the results of this investigation may be sum- 
marized adequately by recording the slight 
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favorable effect of the operation on the former, 
and the absence of a significant effect on the lat- 
ter in those patients who died in spite of the 
operation. This is somewhat analogous to the 
situation which is often encountered in other 
forms of surgical therapy, cancer surgery for 
example, where a significant reduction in 
mortality may be achieved in those patients in 
whom complete removal of the tumor is possible, 
while there may be no prolongation of life, or 
even a reduction in survival time, in those in 
whom only partial removal can be achieved. 
Condition of Survivors at the End of Ten Years. 
The last line in Table v presents data on the 
frequency of ‘‘incapacitating” disability due to 
cardiac, cerebral and renal complications of 
hypertension in the survivors at the end of the 
ten-year follow-up period. It was hoped that 
this statistic would provide some indication of 
the mortality rate which might be expected 
beyond the ten-year limit of our observations, * 
and that it might assist in the interpretation of 
the mortality data. It is obvious, for example, 
that the significance of a relatively low death 
rate at ten years would be greatly diminished if 
it were known that most of the survivors were 
seriously disabled. Fortunately, this does not 
appear to have been the case in either the 
surgical or the control series. If cardiac symp- 
toms, cerebrovascular accident or renal symp- 
toms of grade 4 severity are accepted as 
incapacitating complications, only two of fifty- 
eight surgically treated patients and four of 
fifty-two control subjects were found to be 
disabled to this extent at the end of ten years. 
Even when the analysis is extended to include 
lesser grades of disability, such as those asso- 
ciated with grade 3 abnormalities of cardiac, 
cerebral and renal function, the incidence of 
what may be referred to as “‘serious disability”’ 
was found to be only nine of fifty-eight in the 
survivors of the surgical series, and eight of fifty- 
two in the control series. This relatively low 
incidence of serious disability (approximately 
15 per cent in the survivors in each group) is 
similar to the figure of 20 per cent reported by 
Griep et al. [75] who used a definition of serious 


* It should be emphasized that, throughout this paper, 
the term “ten-year follow-up” has been used in a literal 
sense to denote the tenth anniversary of the operation. 
Many patients are known to have died shortly after the 
end of the ten-year period, but no cognizance has been 
taken of this fact in presenting the data in the various 
tables. 
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TABLE IX 


COMPARISON OF PREOPERATIVE 


AND POSTOPERATIVE FINDINGS 


IN SURVIVORS AT END OF TEN YEARS 


Findings Males 


| Surgical | 
(25 cases) | 


Systolic blood pressure. . . 
Diastolic blood pressure 

Cardiac symptoms 

Heart size 
Electrocardiographic abnormalities . 
Headache 

Cerebrovascular accident 

Renal symptoms 

Proteinuria 

Renal function 

Retinal vessels 

Retinopathy.... 

Papilledema. . 


Control 
(22 cases) 


| Frequency of Deterioration of One or More Grades in Various Items 


of Clinical Profile (%) 


Females Total 


Surgical Control Surgical Control 
(33 cases) | (30 cases) (52 cases 


(58 cases 


disability which seems to have been roughly 
equivalent to our grade 3. 

The figures given in Table 1x represent an 
attempt to compare the clinical status of the 
survivors in the surgical and control groups in 
terms of the frequency with which ‘“‘deteriora- 
tion,” even as little as a single grade, occurred 
in the various items in the clinical profile. In 
spite of the fact that individual changes of this 
order cannot be considered significant accord- 
ing to the convention adopted throughout this 
paper, it was hoped that any consistent tendency 
for such small changes to occur in a series of 
cases might provide a meaningful indication of 
the probable future course of the disease. 

Although the differences between the surgical 
and control groups are by no means striking, 
the data presented in Table 1x should probably 
be regarded as additional evidence of a “‘favor- 
able”’ effect of sympathectomy on the course of 
the disease in a significant fraction of the sur- 
vivors. This, in turn, must be balanced against 
the “unfavorable”? sequelae of the operation, 
namely, backache, orthostatic weakness and 
tachycardia, and excessive vasoconstriction in 
the upper extremities. It is true that such side 
effects assume a position of relatively minor 
importance in the perspective of a ten-year 


follow-up, but their combined effect in the 
immediate postoperative period is reflected in 
the fact that the average time required by the 
surgically treated patients* to regain their 
preoperative Capacity to:carry on their usual 
occupations was about six months in men and 
nine months in women. At the end of ten years, 
however, little or no disability could be at- 
tributed to the direct sequelae of the operation, 
although several patients still complained of 
abnormal coldness of the hands and a few ap- 
peared to have persistent, relatively mild 
backache. 

On the whole, therefore, it would appear that 
the general clinical condition of the average 
surgically treated patient who was still alive at 
the end of ten years was only slightly better than 
that of the average survivor in the control series. 
There were, however, a few cases in the surgical 
series, Case No. 38S, for example, whose over-all 
clinical condition was definitely better at the 
end of the follow-up period than it had been 
before the operation. The significance of such 
results should not be ignored merely because 
they are relatively uncommon, since similar 

* Excluding those who, at the time of operation, had 
been unable to work as a result of complications of the 
disease. 
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unequivocal improvement was never observed in 
the control subjects. 


SUMMARY AND CONCLUSIONS 


1. A ten-year follow-up study has been carried 
out on one hundred patients (fifty consecutive 
men and fifty consecutive women) in whom 
thoracolumbar sympathectomy was per- 
formed for the treatment of primary (essen- 
tial) hypertension. 

2. The clinical course of each patient has been 
condensed into a series of fourteen four-digit 
code numbers, one for each of the principal 
clinical and laboratory findings which reflect 
the evolution of hypertensive vascular disease 
in respect to blood pressure, cardiac, cerebral, 
renal and retinal changes. Each digit in a code 
number indicates the patient’s status with 
respect to the corresponding item in the clinical 
profile on a semiquantitative 0 to 4 scale. The 
first digit of each number refers to the pre- 
operative period, while the second, third and 
fourth digits describe the situation at the end of 
two, five and ten years, respectively. 
were obtained from the 
records of nearly 1,500 patients who had 
received symptomatic therapy only, and who 
had been followed up in one of three cooperating 
Hypertension Clinics for a minimum of ten 
years, or until death. The matching of propositi 
and control subjects was “‘blind,”’ on the basis of 
the initial findings only, so that each surgically 
treated patient was paired with a control sub- 
ject of the same sex and of closely similar age, 
and who resembled the propositus as closely as 
possible with respect to the “preoperative” 
grades for each of the thirteen items in the 


3. Control data 


clinical profile. 

4. Control 
matched according to our criteria were found 
for all fifty female patients and for forty-eight 
of the fifty male patients in the surgical series. 
The method used in the selection of the control 
subjects has several admitted shortcomings, most 
of which are unavoidable in any retrospective 
study, but detailed comparison of the “‘pre- 
operative” clinical findings in the two series did 
not indicate systematic bias in either direction. 

5. The coded data for the surgically treated 
patients and the corresponding control subjects 
are presented in full in tabular form. 

6. A “significant”? reduction in blood pressure 
was arbitrarily defined as a decrease of 2 or 
more grades in the average blood pressure 


subjects who were adequately 
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measured under ‘‘casual’’ conditions with the 
patient in the lying or sitting position. A lasting 
blood pressure reduction of this degree occurred 
in about one-third of the patients in the surgical 
series, but when those who died or suffered 
major complications in spite of the decrease in 
blood pressure were excluded, there remained 
only ten men and ten women whose blood pres- 
sure was “‘significantly”’ reduced, and who were 
alive and well at the end of ten years. A similar 
favorable outcome occurred in only one patient 
in the control series. 

7. The operation was more effective in reduc- 
ing the average level of blood pressure than in 
preventing the occurrence of occasional high 
values which, even in patients with the most 
clear-cut reduction of blood pressure grade, often 
reached levels almost as high as the highest 
recorded preoperatively. The average difference 
between the maximum preoperative and maxi- 
mum postoperative blood pressures of the 
surgically treated patients was a decrease of 
21 mm. systolic and 15 mm. diastolic, as com- 
pared with an increase of 7 mm. in the systolic 
pressure and no change in the diastolic in the 
control subjects. 

8. Orthostatic hypotension, which occurred in 
almost all patients in the immediate postopera- 
tive period, was still present in about half of the 
survivors at the end of two years, the proportion 
being at least as high in those who were destined 
to die within the next eight years as in those who 
survived the full ten-year period. Relatively 
slight degrees of orthostatic hypotension were 
still present in about 20 per cent of the survivors 
at the end of ten years. 

9. Improvement of 2 or more grades in car- 
diac status did not occur in any patient in the 
control series, but at the end of ten years cardiac 
symptoms had improved to this extent in two 
surgically treated patients, and electrocardio- 
graphic abnormalities had decreased by 2 grades 
in another. The incidence of “unfavorable” 
changes in cardiac status was lower in the sur- 
gical series than in the control series, the fre- 
quency of deterioration in cardiac symptoms, 
heart size and electrocardiogram being 37, 4 and 
14 per cent, respectively, in the surgical series, 
and 43, 19 and 26 per cent in the control 
subjects. 

10. Headache of moderate severity was 
significantly improved in 58 per cent of the 
surgically treated patients and in 41 per cent 
of the control subjects, but headache of grade 4 
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severity was seldom relieved, all six patients with 
headache of this intensity having died after an 
average interval of only eight months. 

11. Cerebrovascular accidents occurred dur- 
ing the ten-year period in 62 per cent of the 
surgically treated patients who had had a 
stroke before the operation, and in 28 per cent 
of those who had not, the corresponding figures 
for the control series being 45 per cent and 24 
per cent, respectively. In several instances post- 
operative cerebrovascular accidents occurred in 
patients in whom sympathectomy had produced 
an apparently significant reduction in blood 
pressure. 

12. Patients with serious renal impairment 
were not accepted for operation, consequently 
the results of this investigation do not provide 
any information on the ability of sympathectomy 
to bring about improvement in renal function. 
However, there is reason to believe that the 
operation may have had a “‘protective”’ effect 
on the kidneys, because the incidence of 
deterioration in renal symptoms, proteinuria 
and renal function was only 15, 5 and 26 per 
cent in the surgically treated patients, as com- 
pared with 25, 18 and 36 per cent in thecontrol 
subjects. 

13. Since the main objective of this project 
was to evaluate the over-all effectiveness of 
sympathectomy in a consecutive series of cases, 
the number of patients with papilledema was 
relatively small. Nevertheless, the results in the 
fifteen pairs of cases in this series were in agree- 
ment with the consensus of the literature in 
showing that the operation is highly effective 
in bringing about the disappearance of papil- 
ledema and retinopathy, and in preventing these 
complications from developing in patients who 
were free of them initially. Disappearance of 
papilledema and retinopathy occurred in many 
patients in whom reduction in blood pressure 
was only partial and temporary, and also in 
several who eventually died of various hyper- 
tensive complications. 

14. The mortality rate at the end of ten years 
was 41 per cent in the surgical series (48 per 
cent in males; 34 per cent in females), and 47 
per cent in the control series (54 per cent in 
males; 40 per cent in females). A large fraction 
of the sex difference in mortality rate was due to 
the higher incidence of serious preoperative 
hypertensive complications. 

15. The presence during the “preoperative” 
period of certain cardiac, cerebral, renal and 
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retinal abnormalities which have been referred 
to in the text as “‘complications”’ exerted a 
markedly unfavorable influence on mortality 
rate, regardless of the height of the blood pres- 
sure. Thus in the surgical series the ten-year 
mortality rate was 13 per cent in patients with- 
out preoperative complications (group A), 48 
per cent in those with complications other than 
papilledema (group B) and 73 per cent in those 
with papilledema (group C), the corresponding 
rates in the control series being 16, 54 and 87 per 
cent. 

16. Cardiac failure and/or 
farction were responsible for seventeen deaths 
in each series, but fatal cerebrovascular acci- 
dents occurred slightly more often in the surgical 
series (sixteen cases) than in the control group 
(twelve cases), while death from renal failure 
was much less frequent in the former (five cases) 
than in the latter (seventeen cases). The mortal- 
ity rate in the immediate postoperative period 
was 2 per cent. 

17. The mean survival time of the dead pa- 
tients was forty-six months in the surgical series 
fifty-two 


myocardial in- 


(seventy-seven months in group A, 
months in group B and twenty-one months in 
group C), the corresponding figures for the 
control series being forty-five months in the 
series as a whole and eighty-eight, fifty-two 
and fourteen months in groups A, B and C, 
respectively. 

18. The clinical condition of those who sur- 
vived the ten-year follow-up period was rela- 
tively satisfactory, the incidence of serious 
disability due to complications of the disease 
having been only 15 per cent in each series. 
However, in almost all items of the clinical 
profile, minor degrees of deterioration were 
distinctly less frequent in the surgically treated 
patients than in the control subjects. This dif- 
ference may be reflected in the mortality rate in 
the next five or ten years. 

19. The results of this investigation confirm 
previous reports that thoracolumbar sympa- 
thectomy brings about favorable and _ occa- 
sionally dramatic changes in some of the clinical 
manifestations of hypertension in certain pa- 
tients. However, as judged by the results of a 
direct comparison between surgically treated 
patients and individually matched control sub- 


jects, the over-all effect of the operation on 


morbidity and mortality in this small consecu- 
tive series of cases was somewhat disappointing. 
20. The availability of a wide variety of more 
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or less effective drugs for the treatment of 
hypertension has greatly reduced the number of 
patients in whom it is possible to observe the 
natural course of the disease. We intend, there- 
fore, to use an expanded version of the numerical 
code described in this paper to summarize 
a substantial number of the control records 
which are now available, in the hope that such 
data may be of value in future studies of the 
effectiveness of antihypertensive drug therapy. 
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Testicular Lesions of Periarteritis Nodosa, 
with Special Reference to Diagnosis’ 


ELMER V. DAHL, M.D., ARCHIE H. BAGGENsTOss, M.D. and JAMES H. DEWEERD, M.D. 


Rochester, Minnesota 


HE ultimate criterion for the diagnosis of 
nodosa is the histopathologic 
demonstration of typical arterial lesions, and the 
definitive diagnosis largely with the 
pathologist. Biopsy of muscle, the most common 
method of obtaining tissue for microscopic 
examination, provides diagnostic material rela- 
tively infrequently and is of no value for the 
exclusion of that diagnosis. Expressions of the 
usefulness of biopsy of muscle in the diagnosis [7] 
of periarteritis nodosa range from skepticism [2] 
to positive results in 35 per cent of cases [3]. 
Microscopic examination of excised cutaneous 
and subcutaneous nodules may supply diagnostic 


rests 


information, but no more than 20 per cent of 


patients who have periarteritis nodosa present 
specific cutaneous lesions [4]. In not a few pa- 
tients, the diagnosis has been made by laparot- 
omy because of unexplained abdominal pain. 

The need for aid in establishing the diagnosis 
of periarteritis nodosa is clear. With few excep- 
tions, published case reports concerning peri- 
arteritis nodosa in males either describe lesions 
in the arteries of the testes at necropsy or else 
fail to mention the generative organs. For these 
reasons, and also because approximately three 
fourths of patients who have periarteritis nodosa 
are males, a study of the nature and frequency 
of testicular lesions in this disease was under- 
taken, especially to determine the suitability of 
the testis as a site for biopsy. 

Testicular lesions in periarteritis nodosa have 
been recognized for a long time. In 1905, 
Monckeberg [5] listed testicular arterial in- 
volvement in four of eleven accumulated cases. 
Jones [6] reported eleven cases of periarteritis 
nodosa in males in 1942. The genital organs were 
examined at necropsy in seven of these cases, 
and lesions were found in all seven. Typical 


lesions of periarteritis nodosa in the internal 
spermatic artery, in the arteries within the 
substance of the testis, and in the epididymis have 
been observed at necropsy. Anemic and hemor- 
rhagic infarcts have been described in this 
disease, as have scarring of the testis and infarc- 
tion of the epididymis. 

Symptoms and signs referable to the gonads in 
patients who have periarteritis nodosa have 
included testicular pain, tenderness, swelling, 
nodularity and numbness. Abnormally small 
testes have been noted during the course of the 
disease [7]. In many published cases, the histories 
did not include testicular symptoms, but in- 
volvement of the testicular vessels, with varying 
degrees of injury to the testicular parenchyma, 
was demonstrated at necropsy. 

In the present study, the diagnosis of peri- 
arteritis nodosa was used in the broad sense that 
has developed over the years to include those 
disease states in which acute segmental necrcsi 
of small and medium-sized muscular arteres 
occurs in any or all organs of the body. The 
study includes lesions that other observers would 
Classify as classic periarteritis nodosa, hypjr- 
sensitivity or allergic angiitis, and aller%ic 
granulomatous angiitis [8]. Subclassification Has 
merit in attempts to obtain information concern- 
ing the cause or causes of this group of diseases. 
For practical purposes, subclassification of 
periarteritis nodosa appears to be in advance of 
existing information. We agree with Ehrich [9| 
that, at present, it appears best to consider these 
types as variations of the same disease rather 
than distinct entities. 

Arkin’s [70] detailed description of the lesions 
of periarteritis nodosa is generally accepted, as is 
his division of their progression into four stages, 
namely degenerative, acute inflammatory, gran- 


*From the Mayo Clinic and Mayo Foundation, Rochester, Minnesota. Abridgment of thesis submitted by Dr. 
Dahl to the Faculty of the Graduate School of the University of Minnesota in partial fulfillment of the requirements for 
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tion, Rochester, Minnesota, is a part of the Graduate School of the University of Minnesota. 
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ulation tissue and healed. Thrombosis and 
proliferation of intimal connective tissue produce 
ischemia and infarction in the tissue supplied by 
damaged arteries. Formation of aneurysms may 
lead to arterial rupture and hemorrhage. 


MATERIALS AND METHODS 


The clinical records, necropsy protocols, formalin- 
fixed gross testicular tissue, and histologic slides of 
forty-four male patients in whom a diagnosis of peri- 
arteritis nodosa had been confirmed or established at 
necropsy at the Mayo Clinic during the years 1931 to 
1955, inclusive, were reviewed. 


CLINICAL DATA 


The forty-four males with periarteritis nodosa in- 
cluded in this study ranged in age from eleven to 
seventy-one years, with a mean of forty-six years and 
seven months. The diagnosis of periarteritis nodosa 
was established before death in nine of the forty-four 
patients, and it was considered but not established in 
twenty-one others. The diagnosis was made by clinical 
means alone in four patients and with the aid of 
biopsy in five others. A total of twenty-two specimens 
of muscle were obtained by biopsy from sixteen pa- 
tients. In seven of these specimens, representing four 
patients, diagnostic arterial lesions were found. Biopsy 
of a subcutaneous lesion established the diagnosis in 
one patient. 

Abnormalities of the scrotal content were apparent 
clinically in eight of the forty-four patients. Four men 
complained of sudden onset of “‘soreness’’ or pain in 
one testis from one to four months after onset of their 
illness. In one of these patients, transient swelling of 
the opposite testis, which lasted ten days, occurred 
simultaneously with the testicular pain. A tender 
epididymis on the side of the painful testis was found 
in two patients. A decrease in testicular size was 
described during the illness in four patients; this was 
unilateral in one instance. 


PATHOLOGIC FINDINGS 


The testes of forty-one of these forty-four male 
patients were abnormal. Specific arterial lesions 
of periarteritis nodosa were present in the gonads 
of thirty-eight of these patients. (Fig. 1.) Such 
lesions were apparent within the testicular 
parenchyma in nineteen patients, involved 
vessels of the tunica vasculosa in twenty-two, 
and occurred within the epididymis in twenty- 
five of thirty-seven patients from whom sections 
of epididymis were available for examination. 
Non-specific abnormalities affected the arteries 
to the testes in three of six patients who did not 
have gonadal arterial lesions of periarteritis 
nodosa. These non-specific changes included 
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leukocytic infiltration, proliferation of intimal 
connective tissue, thrombosis with or without 
organization, and replacement of the arterial 
wall by connective tissue; evidence of previous 
segmental damage to the artery was absent. 

The testes of twelve patients contained recent 
infarcts. The zones of necrosis ranged in size 
from 3 mm. in greatest dimension to destruction 
of the entire testicular parenchyma on one side 
in one patient. The larger infarcts had an 
irregular outline and involved many testicular 
lobules. Smaller infarcts, limited to the confines 
of one or several lobules, sometimes were 
situated beneath the tunica albuginea, some- 
times swept in triangular or crescentic form from 
the tunica albuginea to near the mediastinum 
testis, and in some cases were entirely sur- 
rounded by surviving parenchyma. Recent 
infarcts were all, at least in part, hemorrhagic, 
although anemic necrosis predominated in some 
parts. (Fig. 2.) These lesions had the common 
histologic features of necrosis, most prominently 
of the tubular epithelium but also of interstitial 
cells and stroma, dilatation of capillaries and 
veins at the margins of the lesions, and extrav- 
asation of blood within and about the infarcted 
zone. Even in otherwise completely necrotic 
regions, outlines of the testicular tubules per- 
sisted. Polymorphonuclear leukocytes in large 
numbers were present within and about the 
necrotic zones in eight of the twelve recent 
infarcts. 

The presence of necrotic zones with few acute 
inflammatory cells, but with some macrophages 
and beginning fibroblastic proliferation, sug- 
gested that the infarcts in four patients were 
slightly older. Grossly, these older lesions were 
brown or streaked with brown and were more 
firm than the surrounding parenchyma. In one 
patient, the entire epididymis on one side, as well 
as most of the testicular parenchyma on both 
sides, was infarcted. 

Firm white scars, sometimes flecked with yel- 
low or brown, varying from 0.2 to 1 cm. in 
greatest dimension were found in the testicular 
parenchyma in thirteen patients. The scars were 
sufficiently large or numerous in five patients to 
cause obvious decrease in the size of the involved 
testis. They were shown histologically to be zones 
of parenchymal loss, with persistent, thick, hy- 
alinized laminae propriae in dense fibrous con- 
nective tissue. (Fig. 3A.) All tubular lining cells 
had disappeared and, in some lesions, even the 
tubular outlines had been lost in a homo- 
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Fic. 1. Testicular lesions in periarteritis nodosa. a, aneurysm in an artery of the tunica vasculosa. Hematoxylin and eosin 
X 30. 6, acute necrosis with thrombosis in an artery in the tunica vasculosa. Although extensive leukocytic infiltration 
is present in the wall of the artery, it is not photographically reproduced from the elastic and connective tissue stain used. 
The entire testicular parenchyma, including the rete testis, is infarcted ( 35). c, completely healed lesions in arteries 
of the tunica vasculosa. The eccentric and irregular destruction of the arterial wall, with retention of portions of the 
elastica interna, is pathognomonic of periarteritis nodosa. Verhoeff elastic tissue stain counterstained with van Gieson 


connective tissue stain X 40. 


geneous scar. Interstitial cells were present in 
scattered clusters near the margins of the scars, 
and it sometimes was difficult to distinguish 
them from macrophages containing pigment. 
Focal loss of tubular epithelium, with thicken- 
ing, hyalinization and fibrosis of the laminae 
propriae in scattered small groups of tubules, 
but with minimal or no stromal alteration, 
had occurred in the testes of nine patients in 
addition to the thirteen who exhibited gross 
scars. Widespread and more or less diffuse 


loss of tubular epithelium, with fibrous and 
hyaline thickening of the laminae, usually 
accompanied by stromal fibrosis and loss of 
interstitial cells, had occurred in the testes 
of eighteen patients. (Fig. 3B.) The testes of 
eleven of these eighteen patients contained 
circumscribed healed infarcts as well. 
Hematomas more than 1 cm. in diameter had 
formed in the substance of the testis in two pa- 
tients. (Fig. 2B.) The ruptured aneurysm respon- 
sible for one of the hematomas was demonstrated 
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Fic. 2. Testicular lesions of periarteritis nodosa, each enlarged approximately two times. None of these patients had 
complained of pain in the testes shown. a, large recent infarct. Note the dilated small vessels in the region of the infarct, 
and the occluded arteries in the tunica vasculosa and epididymis, which is also infarcted. 6, hematoma in the right 
testis. Three weeks before death, the patient had experienced sudden pain in the left testis, which contained small 
infarcts and hemorrhagic zones at necropsy. c, interstitial extravasation of blood in the testis and epididymis. Note the 


healed arterial lesions in the parenchyma, tunica vasculosa and epididymis. 


Fic. 3. Ischemic alterations in the testis caused by periarteritis nodosa. a, healed testicular infarct. Hematoxylin and 
eosin X 30. 6, parenchymal obliteration in the testis of a fifty-six year old man. There is loss of most of the tubular 
epithelium and the interstitial cells, with fibrosis and hyalinization of both tubules and stroma. Acute and healing lesions 
of periarteritis (none shown) were present in the arteries to both testes. Hematoxylin and eosin X 40. 
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Fic. 4. Cross section of an extremely small testis from a 
sixty-three year old man with periarteritis nodosa com- 
pared with a normal testis (both X 2). Healed arterial 
lesions of periarteritis nodosa were present throughout the 
arteries in the tunica vasculosa, parenchyma and epi- 
didymis. The testicular tubules and stroma were largely 
replaced by hyaline and fibrous connective tissue. 


microscopically. Focal interstitial hemorrhage 
existed in the testes of many (twenty-four of 
forty-four) patients. (Fig. 2C.) 

The testes of eleven patients were abnormally 
small. (Fig. 4.) In two patients, the decrease in 
gonadal size was unilateral; in two other pa- 
tients, it was extremely unequal. This decrease in 
testicular size had been brought about by in- 
completely healed infarcts in two patients, by 
circumscribed scars in five patients, and by dif- 
fuse obliteration of the parenchyma in four 
patients. 

The external surface of the tunica vaginalis of 
many testes exhibited blue or red mottled dis- 
colorations where the underlying parenchyma 
was hemorrhagic or necrotic. The serosal sur- 
face remained smooth except in one pa- 
tient, whose tunica vaginalis on one side was 
partly obliterated by fibrous adhesions. The 
affected testis was edematous but contained 
neither arterial lesions nor ischemic changes in 
the parenchyma, and the cause of the adhesions 
was not determined. Except for depressed 
spermatogenesis and interstitial edema, the 
testes in three patients were normal. Table 1 
summarizes the nature and frequency of lesions 
found in the testes of the forty-four patients in 
this study. 

In an attempt to assess objectively the fre- 
quency of diagnostic arterial lesions in parts of 
the testis suitable, for biopsy, we divided the 
tunica albuginea ‘and the immediately underly- 


TABLE I 
TESTICULAR LESIONS IN FORTY-FOUR PATIENTS WITH 
PERIARTERITIS NODOSA 


Per 
Lesion 


| Patients 


Arterial lesions diagnostic of peri- 
arteritis nodosa: 
Parenchyma.. . 
Tunica vasculosa 
Parenchymal lesions of vascular in- | 
sufficiency: 
Recent infarcts 
Scars (healed infarcts) . 
Diffuse parenchymal oblitera- 


Focal tubular hyalinization 
Hemorrhage: 

Hematomas. 

Interstitial hemorrhage. . . 
Obvious decrease in size of testes 


ing parenchyma in one histologic section from 
each testis into sectors 6 mm. long and 4 mm. 
deep, and counted the total number of such 
sectors and the number that contained one or 
more diagnostic lesions. The dimensions chosen 
represent removal of a wedge of tissue 6mm. 
long and 4 mm. deep, a reasonably sized speci- 
men for testicular biopsy. 

A total of 286 such sectors from the testes of 
these forty-four patients were outlined and 
examined. Lesions diagnostic of periarteritis 
nodosa were present in sixty-three sectors, a 
frequency of 22 per cent. 


COMMENT 


The 22 per cent frequency of specific arterial 
lesions in sections of tissue 6 mm. long and 4 mm. 
deep from the surface of the testis represents our 
estimate of the chance for the positive diagnosis 
of periarteritis nodosa by a single random testic- 
ular biopsy. Serial or semi-serial sectioning of 
tissue would be expected to increase the chance 
of positive diagnosis. Biopsy of a painful or 
palpably abnormal part of the testis, or of a 
surgically visible lesion, likewise would be 
expected to increase the chance of a positive 
diagnosis. 

This figure of 22 per cent is highly vulnerable 
on statistical grounds, and it may not represent 
the chance of obtaining a lesion in truly random 
sampling. ‘Tissue at necropsy is purposely 
selected to show abnormalities. A similar purpose 
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guides the surgeon at biopsy, and this figure of 22 
per cent has, for our purposes, much more mean- 
ing than has the statement that diagnostic 
arterial lesions were found at necropsy in the 
testes of 86 per cent of forty-four male patients 
with periarteritis nodosa. It is apparent that 
failure to find characteristic lesions of peri- 
arteritis in samples of testicular tissue would not 
help to exclude that diagnosis. 

A total of twenty-two biopsies of muscle were 
performed on the patients in this study during 
the course of their illness. Seven of the twenty- 
two samples contained lesions, a frequency of 
32 per cent. Because the chance for diagnostic 
help by testicular biopsy is calculated to be 
approximately one in five, and because resist- 
ance by the patient to gonadal biopsy can 
be expected, it appears reasonable to recom- 
mend testicular biopsy only when, in a patient 
whose symptoms and clinical findings suggest 
periarteritis nodosa, the testes are clinically 
abnormal and there are no cutaneous or sub- 
cutaneous nodules available for excision, and no 
symptoms or signs of lesions in muscles to help in 
the selection of a site for biopsy of muscle. 

Testicular infarction as it occurs after torsion 
of the spermatic cord usually is severely painful. 
The visceral layer of the tunica vaginalis has 
whose stimulation 
by the patient as 


somatic receptors, 
results in pain localized 
“‘testicular.”’ The parenchyma of the testis has 
autonomic pain receptors only, and stimulation 
of these produces a sickening intense pain in the 
lower part of the abdomen, in the region of the 
internal abdominal ring [77]. Ischemic testicular 
lesions, including infarcts, were present in most 
of our patients; complaints of testicular pain or 
tenderness were recorded from only four of 
them. No differences in size or location of the 
infarcts in patients with and without pain 
demonstrated. One patient with 
testicular tenderness did not have _ infarcts; 
at necropsy, his testes exhibited oblitera- 
tive parenchymal changes as a result of healed 
lesions of periarteritis nodosa in the arteries 
supplying the testes. 

That such severe lesions as those in Figure 2A 
could occur without causing at least some dis- 
comfort is surprising. Perhaps so many sources of 
pain exist in these patients that individual sites 
are lost in the general aura of suffering and 
can be demonstrated only by repeated careful 
examination and specific questioning. 

Testicular infarction from causes other than 


could be 
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torsion of the spermatic cord is rare. Winstead 
[72] collected forty-seven cases of infarction of 
the testis exclusive of those due to torsion and 
those occurring in the newborn. In the majority 
of these patients, the cause for the infarction was 
not conclusively established, and in none was 
there a generalized disease that could mimic 
periarteritis nodosa. Few diseases affecting 
multiple organ systems are accompanied by 
testicular symptoms. Mumps and its orchitis, 
and certain rickettsial infections that produce 
testicular hemorrhage and necrosis, have a 
clinical pattern entirely different from that 
found in periarteritis nodosa. To our knowledge, 
testicular symptoms have not been described in 
lupus erythematosus, which may be confused 
with periarteritis nodosa clinically. 

The rarity of the association of clinically 
evident testicular abnormality and generalized 
disease suggests that, in the presence of serious 
disease in multiple organ systems, concomitant 
signs of testicular abnormality 


symptoms or 
clinical suspicion of 


should strengthen the 
periarteritis nodosa. 
Since specific arterial lesions of periarteritis 
nodosa were present in the testes of thirty-eight 
of our forty-four patients, it is not surprising 
that testicular parenchymal alterations at- 
tributable to ischemia were found in thirty-four 
of the forty-four patients. We have included focal 
tubular hyalinization among the lesions caused 
by vascular insufficiency. That ischemia is not 
necessarily the only or even the primary factor in 
the genesis of such focal tubular alteration is 
indicated by the frequent presence of similar 
lesions in many severe illnesses in which local 
circulatory disturbances are not postulated [73]. 


SUMMARY 


Significant morbid changes were found at 
necropsy in the testes of forty-one of forty-four 
male patients with periarteritis nodosa. Ab- 
normalities included specific lesions in the 
arteries, recent and healed infarcts, diffuse 
parenchymal obliteration, focal degeneration of 
testicular tubules, hematomas and hemorrhage. 
The testes in a fourth of the patients were ob- 
viously smaller than normal. Testicular arterial 
lesions diagnostic of periarteritis nodosa were 
found in thirty-eight of the forty-four patients 
(86 per cent). 

Symptomatic or objective abnormalities of the 
testes were noted clinically in eight of the forty- 
four patients. The rarity of symptoms and signs 
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of testicular abnormalities in other generalized 
diseases suggests that careful search for testicu- 
lar pain, tenderness or swelling, or a decrease in 


size of one or both testes in the presence of 


evidence of vascular disease in other organ sys- 
tems may aid in establishing the diagnosis 
clinically. 

It is estimated that the diagnosis of periarteri- 
tis nodosa can be made by testicular biopsy in 
one-fifth of male patients who have that disease. 
Biopsy of a testis may be considered when a 
clinical testicular abnormality is apparent in a 
patient suspected of having periarteritis nodosa 
who does not present any cutaneous, subcu- 
taneous or muscular lesions. Biopsy should 


include a portion of the tunica vasculosa and of 


the underlying parenchyma. 
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Aldosterone Excretion in Hypopituitarism 
and After Hypophysectomy in Man’ 
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Boston, Massachusetts 


retaining hormone of the adrenal cortex 
was not principally under the control of the 
adrenocorticotropic hormone (corticotropin) of 
the anterior pituitary gland had been made 
previous to the discovery of aldosterone [7]. The 
evidence was derived in part from histological 
studies of changes in the adrenal gland following 
hypophysectomy in animals. In contrast to the 
atrophy present in the zona fasciculata and zona 
reticularis, the zona glomerulosa was unchanged 
or even hypertrophied in the hypophysectomised 
rat [2], monkey [3] and dog [4], although the 
latter has been disputed [5]. Hypertrophy of the 
zona fasciculata and zona reticularis, but not of 
the zona glomerulosa, had been noted in the 
monkey following stimulation by corticotropin 
[3], but not in the dog [6]. Suppression of ante- 
rior pituitary function by the administration of 
cortisone resulted in reduction of the width of 
the zona reticularis and zona fasciculata, but 
not of the zona glomerulosa, in the monkey [3] 
and in the dog [6]. These and other histologic 
studies led to the conclusion that the zona 
glomerulosa in animals, with the possible excep- 
tion of the dog, is independent of pituitary con- 
trol. In these animals the zona glomerulosa is 
believed to be responsible for the secretion of 


Pe that secretion of the sodium- 


aldosterone [7-9]. 

More direct evidence that the presence of 
corticotropin is not essential for aldosterone 
production or release is found in the reports of 
normal or near normal quantities of aldosterone 
in the urine of patients with hypopituitarism 


[70,77| and of the persistence of aldosterone 
secretion (although possibly at lower levels than 
in the normal subject) in patients [77] and in 
animals [72,73] following removal of the 
hypophysis. 

The results of corticotropin administration on 
the production of aldosterone by the adrenal 
cortex are by no means clear cut. The perfusion 
of calf adrenal glands with corticotropin re- 
sulted in little change in the sodium-retaining 
activity of the effluent [74]. On the other hand, 
the production of aldosterone by incubated rat 
adrenal glands was stimulated by the addition 
of corticotropin to the medium [75]. In man, 
assay of peripheral blood for aldosterone before 
and two and one-half hours after the adminis- 
tration of corticotropin gel showed no increase 
in sodium-retaining hormone [76]. No increase 
in the excretion of sodium-retaining factor after 
adrenal stimulation by corticotropin was ob- 
served by Axelrad, Johnson and Luetscher [77] 
or by Cope and Garcia Llaurado [78]; on the 
other hand, a twofold increase in sodium-retain- 
ing activity in the urine in man was noted by 
Liddle, Duncan and Bartter [79] following corti- 
cotropin administration. An absence of response 
to corticotropin was reported by Venning and 
collaborators [20], but in a later paper this 
group reported slight increases in excretion of 
sodium-retaining hormone [77]. Muller, Riondel 
and Manning [27] noted apparently significant 
increases in aldosterone excretion in five of 
eight patients given corticotropin. We [22] also 
have found that the administration of cortico- 
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TABLE I 
EXCRETION OF ALDOSTERONE IN THE URINE OF 
PATIENTS WITH HYPOPITUITARISM 


Aldosterone 
Excretion 
(ug./24 hr.) 


i 
Patient, Cities of odium 


Age (yr.), Hypopituitarism Intake : 
Sex (mEq./day) 


Idiopathic 


A. V., 58, F 


W, S., 69, M | Hypophysectomy 

| 

| (third day) 
C. P., 52, M Chromophobe adenoma 140 

10 
H. T., 50, M | Craniopharyngioma 140 
M. B., 26, F | Sarcoidosis 80 
J. H., 35, F | Hand-Schuller-Christian 140 

syndrome 

M. B., 29, F | Sheehan’s syndrome 140 
M. G., 45, M | Hypophysectomy 104 
A. B., 68, F | Idiopathic 80 


Norte: All patients with the exception of J. H. were maintained on 
cortisone, 25 to 37.5 mg. a day, and thyroid extract, 60 to 90 mg. a day. 

* Successive days. 

t This patient also had diabetes insipidus and was not being treated 
with vasopressin when this urine specimen was collected. 


tropin to patients on a normal sodium intake 
was associated with a small but definite increase 
of aldosterone excretion. Cessation of corti- 
costerone administration resulted in a fall of 
aldosterone excretion to levels below those of 
the control period. 

The reports quoted indicate that cortico- 
tropin is not entirely without influence upon the 
level of aldosterone output. The data to be 
presented in this paper support this view. 

Until recently there has been little information 
on the immediate effect of hypophysectomy on 
the excretion of aldosterone in man. Luetscher 
[70], Venning [77] and Hernando [22] and their 
colleagues report normal or near normal levels 
for the urinary excretion of aldosterone in pa- 
tients whose pituitaries had been removed for 
seven or more days. Garcia Llaurado [24] found 
that the excretion of material with aldosterone- 
like activity, estimated by bioassay, was un- 
changed, or only slightly increased immediately 
following hypophysectomy, whereas in other 
surgical procedures he had found substantial 
increases in the excretion of this material [25]. 

Observations are presented here on the excre- 
tion of aldosterone in the urine of four patients, 
all women, subjected to hypophysectomy for 
the palliation of carcinoma of the breast. In 
contrast with the findings of Garcia Llaurado 
[24], all these patients showed a considerable 


Ross et al. 


increase of aldosterone excretion during the 
immediate postoperative period. 


CHEMICAL METHODS 


Aldosterone was measured by the physico- 
chemical method of Neher and Wettstein [26] 
as modified by Hernando and co-workers [22]. 
Sodium and potassium concentrations in urine 
were measured by flame photometry. 


CLINICAL STUDIES 


Excretion of Aldosterone in Patients with Pan- 
hypopituitarism. Aldosterone was measured on 
twenty-nine occasions in the urine of nine pa- 
tients suffering from hypopituitarism while 
receiving a normal intake of sodium, and on 
seventeen occasions in the urine of three such 
patients when on a low salt diet. At the time of 
study all these patients were receiving main- 
tenance doses of cortisone and a thyroid prepa- 
ration. The causes of their pituitary insufficiency 
are detailed in Table 1. 

The results of these studies are shown in 
Table 1. The mean daily excretion of aldo- 
sterone in patients on a normal intake of sodium 
was 2.9 wg. (S.D. + 0.4). The mean for the 
aldosterone excretion of a series (seventy-two 
determinations) of normal subjects estimated 
by the same method was 5.0 + 3.0 ug./twenty- 
four hours [22]. The difference between means 
is significant (p < 0.01). 

One patient excreted no measurable aldo- 
sterone in the urine on control days, but showed 
measurable amounts when corticotropin was 
administered. Aldosterone excretion reverted to 
nil when corticotropin therapy was discontinued. 


Aldosterone 
Excretion 
(ug. /24 hours) 


‘Therapy | 


No corticotropin 
No corticotropin 
Corticotropin, 25 units adminis- | 
tered intravenously over 8 hours | 
| Corticotropin, 25 units adminis- 
| tered intravenously over 8 hours | 


| No corticotropin 
| 


Response of Patient with Panhypopituitarism to 
Dietary Restriction of Sodium. Normal subjects, 
when placed on a restricted sodium intake, 
respond by a reduction in urinary excretion of 
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tfdaintained on Cor 2.5mq dorly, throughout period of study 


Fic. 1. Effect of a restricted sodium intake in a patient 


with hypopituitarism 


sodium and an increase, of varying magnitude, 
in the urinary excretion of aldosterone [27]. 
Patients with panhypopituitarism are capable 
of adapting slowly to a restriction of sodium 
intake. ‘They do not usually go into circulatory 
collapse as do patients with Addison’s disease 
subjected to the same stress. This difference in 
response may be the consequence of the per- 
sistence of aldosterone secretion in patients with 
hypopituitarism, as opposed to patients with 
Addison’s disease. Therefore, a patient with 
panhypopituitarism has been studied to deter- 
mine the response of aldosterone excretion (and 
so presumably of aldosterone secretion) to 
dietary restriction of sodium. 

The results of this study are shown in Figures 
1 and 2. On the first occasion, patient A. V. did 
not achieve sodium balance but symptoms de- 
veloped (weakness, nausea, anorexia, and mus- 
cular cramps associated with hyponatremia) 
which necessitated termination of the study. 
(Fig. 1.) One month later the study on this 
patient was repeated and on this occasion 
sodium balance (by which is meant in this con- 
text that the sodium excretion in the urine was 
less than the sodium intake) was achieved on 
the twelfth day. (Fig. 2.) It will be noted that 
the highest level of aldosterone excretion at- 
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EXCRETION 
MG 


16.75mg doily 
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956 |_| 3 | | 7| | [7] 


Fic. 2. Effect of a restricted sodium intake in a patient 


with hypopituitarism. 


tained during this period of low sodium intake 
was 10 wg. on the thirteenth day of the study. 
The mean level of aldosterone excretion on the 
control days was 3.5 ug./twenty-four hours, 
and 4.9 yg./twenty-four hours when on a 
sodium intake of 9 mEq. daily. 

Aldosterone Excretion Following Hypophysectomy 
in Man. Aldosterone excretion was measured 
in the urine of four patients before and imme- 
diately after hypophysectomy. The patients 
were on a free but measured fluid intake. The 
sodium and potassium content of their diets was 
calculated from the tables of Bowes and Church 
[28]. 

These patients were on the Surgical Service 
of the Peter Bent Brigham Hospital under the 
care of Drs. F. D. Moore and A. G. Jessiman. 
Hypophysectomy was performed by Dr. D. D. 
Matson through a transfrontal craniotomy. 


Case. H. J. (PBBH No. 3K 879), a thirty-eight 
year old woman, had a radical mastectomy performed 
in March 1953 for carcinoma; subsequently multiple 
metastases developed. Bilateral oophorectomy was 
performed on December 29, 1956 and hypophysec- 
tomy four days later. (Fig. 3.) Cortisone was given, 
commencing with 150 mg. on the day before and 
350 mg. on the day of operation, thereafter being 
gradually reduced. Diabetes insipidus developed 
within a few hours of operation, but vasopressin 
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Fic. 3. Case 1. Urinary excretion of aldosterone and of 
sodium after oophorectomy and hypophysectomy. 


(Pitressin®) was not given until a week later. The 
urinary aldosterone excretion was 2 uwg./twenty-four 
hours on the day of oophorectomy and remained 
between 1 and 5 wg. on the following three days. On 
the day of hypophysectomy it was 7 ug. and on the 
day following 28 ug. By the eleventh day after hy- 
pophysectomy aldosterone excretion had returned 
to 2 ug. 

Four months after hypophysectomy the patient 
was readmitted for further study. Her general condi- 
tion was satisfactory, but she still had diabetes in- 
sipidus which was controlled by the use of posterior 
pituitary (Pitressin) snuff. She was then receiving 
50 mg. cortisone daily. After three control days, dur- 
ing which her urine volumes were 2 to 3 L. a day, 
vasopressin therapy was withdrawn. (Fig. 4.) On the 
following day the urine volume was 6,520 ml., falling 
gradually to 4,640 three days later. Urinary aldo- 
sterone excretion remained between 3 and 7 ug. daily 
during the control days and the first two days after 
withdrawal of vasopressin. On the third day after 
vasopressin withdrawal aldosterone excretion rose to 
22 ug., falling to 20, 17 and 4 ug. on successive days. 
Up to this time she had been receiving 140 mEq. so- 
dium daily, except for one day when it was 114 mEq. 

The sodium intake was then reduced to 13 mEq. 
daily. As the results of the aldosterone determinations 
were not available until after this study was com- 
pleted it was not known at the time that the aldo- 
sterone output was still raised on the day before so- 
dium intake was reduced. Aldosterone excretion fell 
to normal on the first day of the low sodium diet but 
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Fic. 4. Case 1. Effect of withdrawal of vasopressin and 
of a low salt diet on a hypophysectomised patient. 


rose on the fifth day to 24 wg./twenty-four hours. It 
fell thereafter to 9.5, 9.5 and 2 ug. on successive days 
At autopsy four months later, hypophysectomy was 
found to have been complete. 


Case u. D. de H. (PBBH No. 3K 964), a thirty- 
eight year old woman, five and one-half months preg- 
nant, had first noticed a lump in her breast seven 
months before admission. Biopsy of the breast and of 
a lymph node in the axilla at another hospital had 
revealed an adenocarcinoma. It was decided to sub- 
mit the patient to hypophysectomy in order to pre- 
vent the exacerbation of carcinoma of the breast 
which might occur following delivery. Hypophysec- 
tomy was therefore performed on January 7, 1957. 
Cortisone acetate, 200 mg./day, was administered 
over the operative period. (Fig. 5.) Diabetes in- 
sipidus developed but vasopressin was not given 
until the sixth postoperative day. Before operation 
her urine contained 25, 3 and 15 ug. of aldosterone 
on three consecutive days. Increased aldosterone 
excretion during pregnancy had also been reported 
by Venning and co-workers [29], Martin and Mills 
[30] and Koczorek and co-workers [3/7]. Urine was 
not available for aldosterone estimation on the day 
of and day after operation, but on the following nine 
consecutive days it contained 21, 34, 18, 106, 12.5, 
17, 9, 4 and 36 ug. of aldosterone. This case has been 
reported in detail elsewhere [32]. 


Case 1v. J. de M. (PBBH No. 6J 152), a fifty- 
three year old woman, had a radical mastectomy for 
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Fic. 5. Case u. Urinary excretion of aldosterone and of 
sodium after hypophysectomy. 


carcinoma in 1948. In January 1956 bilateral oopho- 
rectomy was performed because of skeletal metastases, 
and as the condition was still progressing in April 
1956 she was treated with 75 mg. cortisone a day. 
This was continued until April 1957; during this time 
the lesions at first improved, but then progressed. 
Hypophysectomy was therefore performed on April 
15, 1957. During the week before operation she was 
given 400 mg. of cortisone daily; this dose was gradu- 
ally reduced following hypophysectomy. Diabetes 
insipidus developed for a few days only, and no 
vasopressin given. The urinary aldosterone 
excretion on the three days before operation was 5, 1 
and 3.5 ug. (Fig. 6.) On the day of operation 1 yg. of 
aldosterone was present in the urine, rising to 23 yg. 
on the day following, after which it fell over the next 
three days to 13, 6 and 3 ywg./24 hours. 


was 


Case iv. H. F. (PBBH No. 9K 791), a fifty-one 
year old woman, had a radical mastectomy for car- 
cinoma in 1954. In October 1956 she was found to 
have skeletal metastases and was treated with 30 mg. 
testosterone, and 3 mg. prednisone daily. As the 
disease was not controlled, hypophysectomy was 
performed on May 6, 1957. On the following day a 
craniotomy had to be performed in order to evacuate 
a hematoma which had accumulated in the frontal 
lobe. No vasopressin was given as the urine volume 
never rose above 3,500 ml./24 hours. The urinary 
excretion of aldosterone was 8.5, 1 and 6 ug. on 
three days before operation. (Fig. 7.) On the day of 
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TABLE II 
ALDOSTERONE EXCRETION IN A PATIENT WITH HYPO- 
PITUITARISM WHILE UNDERGOING MAJOR 
SURGICAL PROCEDURES 


Aldosterone Excretion 


Event 
(ug. /24 hr.) 


Preoperative days 3 


Excision of carcinoma 
of sigmoid colon 


Postoperative days 


1 
2 
3 
4 


6 
8 
9 
10 
11 
12 


Resuture of abdominal wound 


Postoperative days 


1 
2 
4 
5 


hypophysectomy aldosterone excretion was 1.5 yug., 
and on the following day when the craniotomy was 
performed, 2.5 wg. During the next four successive 
days it was 15, 12, 10 and 7 wg./24 hours. 


Aldosterone Excretion in Patient with Hypopitui- 
tarism Following Major Surgical Procedures. ‘The 
urinary excretion of aldosterone in a patient 
with hypopituitarism who underwent major sur- 
gery for resection of a carcinoma of the sigmoid 
colon and who, two weeks later, underwent a 
further operation for repair of dehiscence of the 
abdominal wound, is shown in Table u. The 
mean aldosterone excretion during three control 
days preoperatively was 3 yug./24 hours. On 
the day of operation, during which there was 
massive bleeding, the aldosterone excretion was 
3.5 wg. The mean excretion during the following 
twelve days was 6.2 ug. The mean excretion for 


the eight days following the second operation 
was only 2 ug. 


COMMENTS 


The results of these studies agree with the 
results of others in indicating that the pituitary 
gland is not a major factor regulating the secre- 
tion of aldosterone in man. Nevertheless the 
administration of corticotropin is not entirely 
devoid of effect on the excretion of aldosterone: 
under certain circumstances it is capable of 
causing considerable elevation of aldosterone in 
normal subjects, as shown, for example, by the 
response of the same subject on a normal, and 
subsequently on a low sodium intake, as already 
reported [23]. Similar have been 
noted by Liddle, Duncan and Bartter |/9| and 
by Muller, Riondel and Manning |2/|. Again, 
we have observed that the prolonged adminis- 
tration of corticotropin gel to a normal! subject 
on a constant sodium intake for a period of 
twenty-seven days doubled the mean excretion 
of aldosterone when compared with the preced- 
ing control period of equal length | 22). 

On a normal diet, the mean daily excretion 
of aldosterone in the nine patients with hypo- 
pituitarism was significantly lower than that of 


responses 


normal subjects. There was also much less ran- 
dom variation in the daily levels of excretion 
in the patient with hypopituitarism. The diurnal! 
variation of aldosterone excretion in these pa- 
tients was unfortunately not studied, but has 
been found absent by Muller and colleagues {33}. 
The response of aldosterone production to 
restriction of sodium intake was greatly dimin- 
ished in the patient with hypopituitarism studied 
here, compared with that of normal subjects {34}. 
Nevertheless, her sodium excretion, when on a 
maintenance dose of cortisone, ultimately fell to 
a figure below that of her intake. It has been 
observed in normal subjects that when sodium 
intake is restricted the reduction of sodium ex- 
cretion is not entirely dependent upon the level 
of aldosterone [34]. On the other hand, patients 
with Addison’s disease, who secrete no aldo- 
sterone, are unable to attain sodium balance 
under similar circumstances. The presence of 
aldosterone may thus be a permissive factor in 
the reaction of the body to this dietary stress. 
The data obtained from Cases 1 to rv demon- 
strate that not only is aldosterone found in the 
urine immediately after hypophysectomy in 
man, but also that it may be present in increased 
amounts. Increased excretion of aldosterone fol- 
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TABLE II 
ALDOSTERONE EXCRETION AND URINARY SODIUM/POTASSIUM RATIOS IN FOUR PATIENTS BEFORE 
AND AFTER HYPOPHYSECTOMY 


Days before Operation 


( sase and 


Procedure 


Na intake* 
Urine Na/K 
Urinary aldosterone Tt 


Na intake* House diet 
Urinary Na/K 11.3 
Urinary aldosteroneT 1 


Na intake* House diet 7 

Urine Na/K 23 

Urinary aldosteronet | 25 3 | 1 
ase Ill 
Hypophyse Na intake* House diet 
Urinary Na/K 
Urinary aldosteronet| ... | 5 1 


Na intake* 
Urine Na/K 
Urinary aldosteronef | 8.5 


Days after Operation 


Operation 


100/121/80 | 


32 |69 House diet 

= 


* mEq./twenty-four hours. 
ug./twenty-four hours. 


lowing surgical operations has been reported by 
Garcia Llaurado [25] and Zimmerman et al. 

35|. Venning and her associates [36] have re- 
ported a rise in aldosterone excretion on the day 
of operation, which fell to within normal limits 
for several days postoperatively, and then began 
to increase again. In the present series, one pa- 
tient (Case 1) had a bilateral oophorectomy four 
days before removal of her pituitary gland. Al- 
though her aldosterone excretion was not meas- 
ured before oophorectomy it remained within 
normal limits on the day of, and for three days 
after this operation, and did not show the post- 
operative increase noted by Garcia Llaurado 
[25] and Venning [36] (who used biological 
methods of assay). 

Following hypophysectomy the maximum in- 
crease in aldosterone excretion was on the first 
or second day after operation in Cases 1, m1 and 
iv, and on the fifth day in Case nu. The trend in 
all cases was a decrease from a high level on the 
first few days after operation to normal levels a 
week or so after operation, a pattern which 
differs from that found by Venning et al. [36] 
after other surgical procedures. 

Normal subjects on a restricted sodium intake 
excrete increased amounts of aldosterone [ 70,75, 
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19,22,27,37|. Sodium intake in the four patients 
was lowest in the period during and immediately 
after hypophysectomy. It is not possible to 
assess the importance of this factor, but the 
patient who had no intake of sodium on the day 
of operation, and for two days afterwards 
(Case 1v, Fig. 7), had the smallest increase in 
aldosterone excretion. Conversely, the patient 
who had a daily sodium intake of 67 mEq. or 
more after hypophysectomy (Case 1) showed 
the greatest increase in aldosterone excretion, 
with the exception of Case uu, in which higher 
figures may be in part attributed to pregnancy. 

Garcia Llaurado [24] found slight or no in- 
crease in aldosterone excretion after hypophysec- 
tomy in man, and correlated this with the slight 
fall in urinary Na/K ratio after hypophysec- 
tomy, compared with that following other surgi- 
cal operations. In the present series, three pa- 
tients (Cases 1, 1 and 1v) had a well marked fall 
in urinary Na/K ratio after hypophysectomy at 
a time when aldosterone excretion was in- 
creased. This is shown in Table m. One patient 
(Case m1) had low Na/K ratios in the urine be- 
fore as well as after operation, and it may be 
significant that she was receiving 400 mg. of 
cortisone daily during this period when she had 


4 l | 2 3 4 3 5 9 |10/ 11 12 13 14 
Case 1 
Case 
Hypophysect 0 | 67\67 |68 |83 Joo |91 | 7 
4 19 4;.04).0 23) .42 4 1.211.5 
10 28; 4 |28 ] 14 7 
— | = 
( | 
1 58 0 35 34145 j84 j...] .. | .. |]... 
5 21 |34 |18 12.5117 |9 4 36 
2 80 7 8 2 |20 2 54 |63 
14 39 .43 2 22|.42 4/).91]1.2 1 
(Case I 
Hypophyse , 91 | 36 92 0 0 0 
43 76 31 19}.1 
6 2.5}15 
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normal levels of aldosterone in the urine. In 
all patients, the lowest Na/K ratios in the urine 
coincided with the period when they were receiv- 
ing the highest doses of cortisone and we believe 
that this factor should not be ignored when cor- 
relating the increase in urinary aldosterone with 
urinary Na/K ratio. 

It has been shown in man [79,22] that the 
administration of cortisone in daily doses of 100 
to 200 mg. over a period of days did not signifi- 
cantly change the level of aldosterone excretion. 
Farrell et al. [6] administered 100 mg. of corti- 
sone a day for five weeks to dogs, and found that 
the rate of aldosterone secretion in the adrenal 
vein was not reduced. In Case m1 of the present 
series the patient received 75 mg. of cortisone 
a day for a year, and 400 mg. a day for a week 
before operation. The finding that she not only 
excreted normal amounts of aldosterone when 
receiving this dose of cortisone, but also excreted 
considerably increased amounts following hy- 
pophysectomy is further evidence that cortisone 
given even over a long period did not inhibit 
aldosterone excretion. 

If vasopressin is suddenly withdrawn from pa- 
tients with established diabetes insipidus the 
urinary excretion of aldosterone increases, prob- 
ably as a consequence of the decrease of extra- 
cellular fluid volume [37]. Thus following 
hypophysectomy diabetes insipidus developed in 
all our patients. Diabetes insipidus was most 
marked in the two patients (Cases 1 and 1) who 
had the largest increase in aldosterone excretion 
following operation. In the other two patients 
in whom diabetes insipidus was mild (Cases 11 
and Iv) there were smaller increases in urinary 
aldosterone excretion. Unfortunately it was not 
possible to give vasopressin to any patient 
throughout the postoperative period in order to 
eliminate diabetes insipidus entirely, but the 
authors venture to suggest that aldosterone ex- 
cretion would not show the same postoperative 
increase under these circumstances. 

One patient (Case 1) was studied again four 
months after hypophysectomy, when she still had 
diabetes insipidus which necessitated treatment 
with vasopressin. On withdrawal of the anti- 
diuretic hormone her daily urine volume rose 
from 2 to 6.5 L., and there was a striking rise in 
aldosterone excretion. (Fig. 4.) Since she was 
on a constant intake of sodium and her usual 
dose of cortisone, it seems likely that the rise in 
aldosterone excretion was the consequence of 
volume changes following the withdrawal of 


vasopressin. ‘The delay of two days after vaso- 
pressin withdrawal before aldosterone excretion 
increased is longer than that observed when 
diabetes insipidus developed after hypophysec- 
tomy in this patient. Seven days after withdrawal 
of vasopressin her sodium intake was reduced 
from 140 to 13 mEq. a day. As a consequence 
aldosterone excretion rose to 21 wg./twenty-four 
hours on the fifth day of salt restriction. It is 
significant that four months after removal of the 
pituitary the stimuli of vasopressin withdrawal 
and a low sodium intake were both capable of 
provoking an increase in aldosterone excretion. 
Such a response is not found in patients who 
have had hypopituitarism for some years, as 
shown by patient A. V., but a similar response 
has been reported by Maclean et al. |39| within 
a year of hypophysectomy; the actual time fol- 
lowing operation is not stated in their paper. 
However, in a patient known to have had hypo- 
pituitarism for seven years, the stimulus of a 
major abdominal operation involving considera- 
ble blood loss doubled aldosterone excretion. 
(Table 1.) 
CONCLUSIONS 

From these observations it is concluded that 
aldosterone excretion is significantly below nor- 
mal in patients with longstanding hypopitui- 
tarism when on an unrestricted sodium intake 
and that the response to sodium restriction or 
surgical stress also is reduced. However, imme- 
diately following removal of the pituitary gland 
in such patients aldosterone secretion is con- 
siderably increased in association with, and 
probably the consequence of, volume changes 
due to diabetes insipidus. Moreover, in one of 
these patients studied four months after hy- 
pophysectomy withdrawal of pitressin therapy 
resulted in almost as great an increase in aldo- 
sterone excretion as immediately following 
operation. It is evident that the capacity of the 
adrenal cortex to respond to suitable stimuli by 
an increased aldosterone secretion falls off slowly 
following loss of anterior pituitary function. 
These facts suggest that corticotropin, perhaps 
by maintaining the size of the gland, exerts a 
tropic effect on the adrenal cortex so that it is 
capable of an increased rate of synthesis or 
release of aldosterone in response to the appro- 
priate physiological stimulus. 
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Hyperventilation and Arterial Hypoxemia 
in Cirrhosis of the Liver’ 


H. O. HEINEMANN, M.D., C. Emircit, M.D. and J. P. MiyjNssEN, M.D.T 


New York, New York 


ATIENTS with cirrhosis of the liver may have a 

low plasma carbon dioxide content second- 
ary to chronic hyperventilation [7]. The mecha- 
nism maintaining the hyperventilation is un- 
known; since it occurs despite low carbon 
dioxide tension (pCOz2) and normal, or slightly 
elevated pH, hypoxemia remains as a potential 
stimulus for the respiratory center [2]. However, 
even though oxygen unsaturation of arterial 
blood and low arterial blood oxygen tensions 
have been observed in patients with cirrhosis of 
the liver [3-6], they have been of a magnitude 
generally assumed to be inadequate for stimula- 
tion of a normal respiratory center [7]. A search 
has been made for alternate, perhaps non- 
physiological stimuli, to explain the hyper- 
ventilation in patients with cirrhosis of the liver. 
Roberts, Thompson, Poppel and Vanamee 
|7,8] have ascribed such a stimulatory effect 
to the abnormally high concentrations of am- 
monia in arterial blood [9]. However, correla- 
tion is poor between the minute ventilation and 
the concentration of ammonia in blood, both in 
patients with cirrhosis of the liver and in animals 
infused with ammonium acetate [8]. It is, there- 
fore, conceivable that other unknown stimuli 
are responsible for the hyperventilation. Such 
stimuli may bypass the liver and arrive at the 
respiratory center by way of abnormal vascular 
communications between the portal vein and 
either the inferior vena cava or the pulmonary 
veins [7/0]. The present study was undertaken 
to establish the coincidence of hyperventilation 
and hypoxemia in cirrhosis of the liver. The 
results show that hyperventilation, compensated 
respiratory alkalosis and low arterial oxygen 
tension do occur concurrently in patients with 
cirrhosis of the liver. The low oxygen tension 


seems to be best explained by increased venous 
admixture, conceivably via vascular communi- 
cations bypassing the alveolar-capillary bed. 
The mechanism maintaining hyperventilation 


remains obscure. 
METHODS AND MATERIALS 


Subjects. ‘Ten patients with cirrhosis of the liver 
and one patient with schistosomiasis were studied. The 
patient with schistosomiasis had extrahepatic ob- 
struction of the portal vein, marked esophageal 
varices and involvement of the liver, all documented 
during subsequent laparotomy for a_portal-caval 
shunt procedure. The clinical data obtained at the 
time of study are summarized in Table 1. 

Plan of Study. The following measurements were 
made in the fasting subject: (1) Lung volumes and 
maximal breathing capacity to exclude intrinsic 
disease of the lung. (2) Resting minute ventilation 
and oxygen consumption to document hyperventila- 
tion in the absence of increased oxygen consumption. 
In order to minimize the effects of anxiety, minute 
ventilation was determined after the patient had be- 
come familiar with the procedure on preceding days 
and actual measurements were made only if ventila- 
tion had remained constant for fifteen to twenty 
minutes. (3) Oxygen content, oxygen capacity, and 
the partial pressure for oxygen of arterial blood, to 
establish the presence of arterial hypoxemia, i.e., low 
partial pressure for oxygen. (4) Carbon dioxide con- 
tent, pCO, and pH of arterial blood to document the 
compensated respiratory alkalosis. (5) Diffusing 
capacity for oxygen, to exclude impaired diffusion as a 
cause for the low pOs. (6) Arterial blood ammonia 
(‘volatile base’) content for correlation with the 
resting minute ventilation. (7) Jn vitro equilibration of 
blood with gas mixtures of known oxygen tension to 
exclude a shift in the oxygen dissociation curve as a 
cause for arterial blood unsaturation. 

Analytical Methods. The carbon dioxide and oxy- 
gen content as well as the oxygen capacity of arterial 
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TABLE I 
CLINICAL AND LABORATORY DATA ON ELEVEN PATIENTS WITH CIRRHOSIS OF THE LIVER 


Total 
Protein * 
(gm. %) (%) 


Patient No., 
Age (yr.) and 
Sex 


Rilirubin 
(mg. %) 


Cephalin 
Flocculation 


IW 


INN 


4 


8, 47, 
9§, 50, F 
10|], 42, M 
11, 29, M 


| 


Wwe 


Bromsulphalein 
(45 minutes) 


Alkaline 
Phosphatasef | 


(units) 


Liver 
Biopsy 


Hemoglobin 
(gm. %) 


Spiders | Varices Ascites 


* All patients had a reduced A/G ratio 


t Normal alkaline phosphatase activity indicated by N (upper limit of normal 3 Bodansky units 


t Cirrhosis of the liver documented at autopsy 
§ Patient with postnecrotic cirrhosis 


Patient with portal obstruction and disease of the liver secondary to schistosomiasis. This was the only patient with clubbing 


blood were determined by the method of Van Slyke 
and Neill [77]. Five ml. of blood were equilibrated 
with room air for ten minutes to establish the oxygen 
capacity. The partial pressure for oxygen and carbon 
dioxide in arterial blood were measured by the 
method of Riley, Proemmel and Franke [7/2]. The 
blood ammonia content was determined by the 
method of Seligson and Hirahara [73]. The blood pH 
was measured anaerobically at 37°c. with a McInnes- 
Belcher glass electrode and a Cambridge pH meter. 
The carbon dioxide and oxygen content of expired 


6000 


No.3 
5000 + | | 
| 


12/5/57 - |2/1l- 2/24/58- 2/27 - 3/6 
No.2 


12/3/57- 2M - 3/4 -4A1-4/21- 4/25-4/28- 5/2/58 


2 
VML/MIN/M 


Fic. 1. Minute ventilation (VY ml./minute/M?’srps) 
and the partial pressure for carbon dioxide (Paco,) in 
patients 2 and 3 followed over a period of several months. 
Paco, indicated by solid bars. 


air was determined with a Scholander gas analysis 
apparatus |/4]. The diffusing capacity for oxygen was 
measured by the method of Lilienthal, Riley, Proem- 
mel and Franke [{/5). 

RESULTS 


The results are summarized in Tables u to tv 
and Figures 1 to 4. 


290 
7.45 


Fic. 2. The partial pressure of carbon dioxide (Paco,) 
plotted against the pH of arterial blood. Each symbol 
represents one patient. Most patients were studied 
more than once. Symbols with a “flag” indicate cal- 
culated values for Paco,; all others represent direct 
determinations. 
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TABLE II 
LUNG VOLUMES, MAXIMAL BREATHING CAPACITY, INDEX OF INTRAPULMONARY MIXING, MINUTE 
VENTILATION, OXYGEN CONSUMPTION, RESPIRATORY EXCHANGE RATIO AND DIFFUSING 
CAPACITY IN ELEVEN PATIENTS WITH CIRRHOSIS OF THE LIVER 


./M?) 


Area 


100 (%) 


ipacity 
(% of predicted) 
(% of predicted) 
Maximal Breathing Capacity 
(% of predicted) 


| Oxygen Saturation (%) 


Total Lung ¢ ‘apacity 


Vp/Vr x< 100 (%) 


(mm. Hg) 
| A-a (mm. Hg) 


Patient No 
Body Surface 
Va res (ml. / 


Vital 


RV, 


min 
| Respiratory Exchange Ratio 


7 | 1. 5600 | 3996} 156 | 
85 37 i 3 5890 | 3677 131 
6340 | 4196! 176 
5470 | 3538} 126 | 
| 4780 | 3235| 114 
4200 | 2730) 114 | 
| 4370 | 3160} 116 


N 


N - 


107 106 
90 | 115 


98 101 
84 80 
95 94 
97 90 
8060 74 
86 83 


“IN 


5420 | 3788 | 135 | 
| 4040 | 3000 | 154 
3 | 6220 | 204 | 
29 | 6470| 4590/ 165 
35 | 6363/4110] 146 
25 | 4600 | 3660| 159 


| 


Note: RV/TLC 
7’ No 
Vatps 
Va = Alveolar ventilation. 
Vo, = Oxygen consumption. 
Vco, = Carbon dioxide output. 


Residual volume to total capacity ratio. 

Index of intrapulmonary mixing. 

Physiological deadspace to tidal volume ratio. 

Minute volume, body temperature and pressure saturated with water vapor. 


Pco; Carbon dioxide tension in arterial blood. 


P,,,. = Oxygen tension of alveolar air. 


A-a = Gradient for oxygen tension between alveolar air and arterial blood. 


Do, = Diffusing capacity for oxygen. 


Lung Volumes and Maximal Breathing Capacity (Table 
u). The vital capacity (VC) and total lung capacity 
(TLC) was slightly less than predicted in all subjects. 
This was associated with a normal residual volume to 
total lung capacity ratio (RV/TLC) except for pa- 
tient 5, the oldest subject (seventy-one years of age) 
and patient 6. The maximal breathing capacity was 
reduced in the most severely ill patient (1) and an 
obese woman (9). The index of intrapulmonary mix- 
ing (seven-minute nitrogen) was slightly elevated in 
two subjects (patients 4 and 7). The ratio of physio- 
logical dead space to tidal volume (Vp/V+r) was nor- 
mal in all subjects. 

Minute Ventilation, Alveolar Ventilation and Oxygen 
Consumption (Table 1). Minute ventilation was in- 
creased in all subjects. As illustrated in Figure 1, this 
hyperventilation persisted in some instances over 
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a three- to five-month period. Increased oxygen 
consumption could be invoked as a basis for the 
hyperventilation only in a few subjects (increased 
thyroid activity in patient 9 and elevated body tem- 
perature in patient 11); in the others, no cause was 
apparent. 

The hemoglobin concentration in eight of the 
patients ranged between 10 and 16.2 gm. per cent. 
The remaining three patients had hemoglobin con- 
centrations of 8 to 9.6 gm. per cent. Hyperventila- 
tion was observed irrespective of the hemoglobin 
concentration. 

Carbon Dioxide Content, Carbon Dioxide Tension 
(pCO2) and pH of Arterial Blood (Table m). In the 
patients of the present study, the carbon dioxide con- 
tent of arterial blood was low and ranged from 37 to 
50 volumes per cent. This was associated with a 


128 82 |7.40| 34 107 28 111.2) 94 
2/1.60 .87 17.43) 35 | 111 | 40 |20.1| 94 
128 | .73 17.41} 36 | 101 | 27 ]....| 91 
311.63 98 78 17.43) 32 114 | 45 116.9 91 
92 | .81 |7.42| 33 | 115 | 33 |13.8|] 92 
4/1.72 110 | .97 43 | 109 | 15 |12.4] 93 
511.65 90 | .78 |7.42| 36 | 103 | 32 |13.0] 94 
6}1.53 41 110 121 | .90 |7.44) 35 | 114} 38 |12.1| 92 
711.74 33 118 123 | .80 |7.40; 37 | 111 | 36 |23.8| 95 
8! 1.40 29 122 139 | .68 17.42} 39 | 102] 17 |....] 99 
9} 1.79 35 83 | 152 | .92 17.48] 33 | 119 | 36 |....] 90 
10/1.53 25 138 | 129 | .88 7.43] 37 | 114| 14 ]....] 100 
11/1.90 19 82 117 | .74 |7.42| 32 | 113 | 25 /16.8| 94 
| | | | 
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TABLE III 
OXYGEN SATURATION, CARBON DIOXIDE CONTENT, PH, HEMATOCRIT AND PARTIAL PRESSURES FOR 


OXYGEN AND CARBON 


DIOXIDE IN ARTERIAL BLOOD 


Oxygen 
Tension 
(mm. Hg) 


Oxygen | 
Capacity | 


(vol. %) | (vol. 
| 


40. 
45. 
38. 
39. 


100 
94 


10 
11 


.0 
.0 
.0 
4 
4 
3 
4 
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Duplicate values obtained on different days, except if indicated by }. The oxygen saturation increased after either 


exercise or breathing 5% CO, in patients 2, 3, 4 and 7. 


normal, or slightly elevated pH of arterial blood. The 
directly determined carbon dioxide tension in arterial 
blood ranged from 32 to 43 mm. Hg. (Fig. 2.) Normal 
control values for the directly determined arterial 
carbon dioxide tension range in our laboratory from 
38 to 44 mm. Hg (mean 40 mm. Hg). 

The Alveolar-Arterial Oxygen Pressure Gradient and 
Diffusing Capacity for Oxygen (Do,) (Table un). The 
oxygen tension in arterial blood remained low, despite 
an abnormally high alveolar oxygen tension, leading 
to an increased resting alveolar air to arterial blood 
oxygen pressure gradient (A-a gradient) in nine of the 
patients, ranging from 17 to 45 mm. Hg (mean 30 mm. 
Hg). (Fig. 3.) In only two patients was the A-a gradi- 
ent normal; one of these (4) had well compensated 
cirrhosis of Laennec’s type, the other (10) disease of 
the liver secondary to schistosomiasis. 


The diffusing capacity for oxygen in eight patients 
while at rest (1-5, 6, 7 and 11) ranged from 11.2 ml. 
minute/mm. Hg to 23.8 ml./minute/mm. Hg with an 
average value of 15.6 ml./minute/mm. Hg. 

Oxygen Saturation of Arterial Blood (Table 1). The 
oxygen saturation varied considerably between sub- 
jects and between determinations in the same subject. 
In the face of normal diffusing capacity for oxygen, 
three alternate possibilities remain which could ac- 
count for the low arterial oxygen content. 

1. Analytical error: The analytical error in our 
laboratory for duplicate determinations of the oxygen 
content is less than 1 per cent. Reduced arterial 
oxygen saturation due to falsely high oxygen capacity 
may be caused by conversion of ferric to ferrous 
hemoglobin. However, the consistency of the values 
for oxygen capacity in any one person and the good 
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Oxygen | | co, | 
Patient Saturation | Tension | 
| (mm. Hyg) | 
| | 
9 | 48 | | 7.42| 32 | 
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94 | 14.8 | 79 24 7.40 35 
| 94 | 11.7 | | 37 7.45 23 
4 | 1 71 2#8| 42 35 7.43 25 
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Fic. 3. The calculated alveolar oxygen tension (Pao,, 
upper dot) and the measured arterial oxygen tension 
(Pa,., lower dot) in eleven patients with cirrhosis of the 
liver. Each symbol represents one patient. The normal 
range observed in this laboratory is indicated by the 
shaded area. 
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Fic. 4. Ammonia (volatile base) content of arterial 
blood in yg./ml. plotted against minute ventilation (V) 
in ml. /minute/M2prTps. 


correlation with the predicted values obtained from 
the hematocrit, preclude analytical error as the 
major cause for variations in oxygen content. 

2. Changes in the hemoglobin molecule: Changes in the 
hemoglobin molecule leading to decreased affinity for 
oxygen have been considered by Keys and Snell 
[3,4] as a possible mechanism. Jn vitro equilibration 
of blood with gas mixtures of known composition 
would exclude this possibility if the expected level of 
oxygenation is reached. The results of in vitro equili- 
bration of venous blood samples of six patients (1, 2, 3, 
6, 7 and 9) with oxygen unsaturation of arterial blood, 
are shown in Table rv. It can be seen that the expected 
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TABLE IV 
A COMPARISON OF OBSERVED AND PREDICTED VALUES 
FOR OXYGEN SATURATION OF BLOOD AFTER in vitro 
EQUILIBRATION OF VENOUS BLOOD WITH GAS 
MIXTURES OF KNOWN COMPOSITION 


| Oxygen Oxygen 

| Saturation | Saturation 

Observed Predicted 
(%) | (%) 


Oxygen 
Tension 


| (mm. Hg) | 


Patient 
No. 


level of oxygenation was reached in all but one in- 
stance at oxygen tensions close to the observed arterial 
blood oxygen tension. 

3. Increased venous admixture: Increased venous 
admixture could account for the observed changes and 
this possibility will be discussed later. 

The Arterial Blood Ammonia (Volatile Base) Content. 
The arterial blood ammonia content was increased in 
all patients and varied between 1.3 and 2.7 ug./ml. 
The normal values in our laboratory range between 
0.3 and 1.0 ug./ml. Minute ventilation (V ml./min- 
ute/M?prps) is plotted against the simultaneously 
determined arterial blood ammonia content in Figure 
4. No apparent correlation was found between these 
two variables. Attempts to alter the blood ammonia 
level by either administration of neomycin, or by 
altering protein intake, failed. 


COMMENTS 


These studies confirm that in patients with 
cirrhosis of the liver hyperventilation may occur 
in the absence of increased oxygen consumption, 
anemia, fever or intrinsic pulmonary disease. 
The hyperventilation leads to mild, compensated 
respiratory alkalosis as indicated by the low 
carbon dioxide tension and normal, or slightly 
elevated pH of arterial blood. (Fig. 2.) Several 
possible mechanisms could cause this abnormal- 
ity and will be discussed separately. 

The partial pressure for oxygen in arterial 
blood has to be considered as a potential stimulus 
for the respiratory center, because the two most 
effective physiological stimuli, pCO, and pH, 
cannot account for the observed hyperventila- 
tion. Low arterial blood oxygen tension, despite 
normal or elevated alveolar oxygen tension, was 
found in nine out of eleven patients studied. A 
similar observation has been made by others [5]. 
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Lowering of the partial pressure of oxygen in 
arterial blood, despite normal lung volumes and 
hyperventilation, may be due to one of three 
possible mechanisms: (1) reduced diffusing 
capacity for oxygen; (2) changes in the hemo- 
globin molecule; or (3) increased admixture 
of venous blood. 

The diffusing capacity for oxygen, determined 
at rest in seven of the eleven patients, was within 
normal limits. This excludes reduced diffusing 
capacity for oxygen as a cause for the observed 
low oxygen tension. The alternate possibility, 
that the low arterial oxygen tension is due to 
changes in the hemoglobin molecule, as origi- 
nally assumed by Keys and Snell [3,4], seems 
also unlikely because the expected level of satura- 
tion was obtained if venous blood of patients with 
unsaturated arterial blood was incubated in vitro 
with gas mixtures of known oxygen tensions. 
(Table 1v.) It therefore seems most likely that 
the low arterial oxygen tension in cirrhosis of the 
liver is secondary to increased admixture of 
venous blood. This admixture could take place 
via one of three possible pathways: 

1. Hypoventilation of certain segments of the 
lung, e.g., because of elevation of the diaphragm 
secondary to ascites. This could lead to increased 
admixture of poorly oxygenated blood via nor- 
mal vascular channels. This was shown in one 
patient (3) Table m, in whom the arterial 
oxygen tension did increase following paracente- 
sis. However, in the remaining patients low 
arterial oxygen tensions were observed ir- 
respective of the presence or absence of ascites. 
Furthermore, duplicate determinations of the 
oxygen content of arterial blood on different 
days was frequently associated with considerable 
variations without changes in either ventilation, 
or abdominal fluid content. The normal Vp/Vr 
ratio and index of intrapulmonary mixing pro- 
vided additional evidence that the low Pao, was 
presumably not due to ventilatory insufficiency. 

An increased alveolar-arterial gradient for 
oxygen tension has been observed in patients 
with severe anemia and has been ascribed to 
relatively increased venous admixture [76]. The 
hemoglobin concentrations, however, of the 
patients in the above mentioned study were 
considerably less than the lowest values observed 
in this study. Reduced hemoglobin concentra- 
tions in cirrhosis of the liver may, furthermore, 
not reflect a true reduction in red cell mass but 
may be secondary to an increased plasma volume 
[6,77]. The effect of reduced hemoglobin con- 


centration secondary to blood loss may not 
be comparable to reduced hemoglobin con- 
centration because of increased plasma volume. 

2. Multiple intrapulmonary arteriovenous 
communications, which have been observed in 
one patient with juvenile cirrhosis of the liver 
[78]. This led to marked oxygen unsaturation, 
secondary polycythemia and a clinical syndrome 
resembling a congenital lesion of the heart. No 
such arteriovenous communications are known 
to exist in adults with Laennec’s type of cirrhosis. 

3. Venous communications between the por- 
tal vascular bed and periesophageal, medias- 
tinal, bronchial and pulmonary veins, which 
have been reported in patients with cirrhosis of 
the liver [70]. It is conceivable that these 
communications may lead to considerable shunt- 
ing of blood. A shunt of unknown localization 
between venous and arterial blood has previously 
been postulated in patients with cirrhosis of the 
liver [79], because of the high alveolar-arterial 
oxygen pressure gradient during the administra- 
tion of 100 per cent oxygen. No attempts were 
made in this study to obtain mixed venous blood 
for either measurement of the cardiac output or 
calculation of the volume of blood shunted. An 
approximate value, however, for the magnitude 
of the shunt can be calculated as a fraction of the 
simultaneous cardiac output (Qva/Qt) from the 
available alveolar, i.e., end-capillary and arterial 
blood oxygen tension, assuming a membrane 
component of less than 1 mm. Hg and a differ- 
ence in oxygen content between arterial (end- 
capillary) and mixed venous blood of 20 per cent. 
The Qva/Qt ratio calculated in this manner 
ranged from 6 to 32 per cent. The true values for 
the volume of the shunt are probably even 
larger, because of the relatively higher oxygen 
content of portal blood, if, as is suspected, the 
admixture of venous blood originates in the 
portal vasculature. Variations in the amount of 
blood which is shunted could account for the 
variability in the oxygen content of arterial 
blood between determinations in the same per- 
son. (Table m1.) It is therefore conceivable that 
the volume of flow in anastomoses between two 
venous vascular beds (portal vein and pul- 
monary vein) requires only a low pressure 
gradient, so that it is easily affected by respira- 
tion and variations in intra-abdominal pressure 
and splanchnic blood flow. 

The mechanism maintaining hyperventila- 
tion in the presence of a low pCO, and normal, 
or slightly elevated pH, remains obscure. The 
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observed oxygen unsaturation of arterial blood, 
i.e., the low oxygen tension, was not of the order 
of magnitude commonly assumed to be necessary 
for stimulation of the respiratory center [7]. 
Because none of the known physiological stimuli 
can account for the observed hyperventilation in 
cirrhosis of the liver, other non-physiological 
stimuli have to be considered. Roberts, Thomp- 
son, Poppel and Vanamee [7,8] have related 
hyperventilation to the elevated blood ammonia 
level. The poor correlation between the blood 
ammonia (volatile base) content and minute 
ventilation, also observed in this study (Fig. 4), 
was explained by additional variables such as the 
pH of blood. It is conceivable that not the 
absolute concentration of ammonia, but the 
ratio of diffusable ammonia to non-diffusable 
ammonium ions, determines the stimulatory 
effect [20]. Diffusion of ammonia is known to be 
affected by differences in pH [27,22] and an 
increased gradient for hydrogen ions between 
the blood and the intracellular compartment 
would facilitate such diffusion. The ‘‘toxicity”’ 
of ammonia (ammonium ion) is also determined 
by the nature of the accompanying anion [23]. 
Thus, while ammonia cannot be excluded as a 
potential stimulus for “‘primary”’ hyperventila- 
tion, other, presently not identified metabolites, 
such as primary amines, some of which are 
known to have marked pharmacological action, 
should also be considered [24]. Metabolites 
originating in the intestinal tract could 
gain direct entrance into the systemic arterial 
circulation via the previously mentioned ab- 
normal vascular communications. That such a 
pathway is taken by intestinal metabolites in 
patients with cirrhosis of the liver seems to be 
confirmed by the observation that the ammonia 
content of arterial blood may exceed that of 
mixed venous blood [25]. 

The increased minute ventilation may also be 
due to a reflex, initiated by changes in the elastic 
properties of the lung parenchyma, a mechanism 
previously postulated in patients with mitral 
stenosis to explain the observed hyperpnea [26]. 
Such changes in cirrhosis of the liver may be due 
to an increased central blood volume, because 
a considerable volume of blood has to be shunteb 
via the periesophageal veins into the pulmonary 
veins to account for the observed low PAo,. 


SUMMARY 


1. Low arterial oxygen tension and hyper- 
ventilation was shown to be present simul- 
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taneously in patients with cirrhosis of the liver. 
2. The low arterial oxygen tension is best ex- 
plained by assuming portal to pulmonary vein 
anastomoses. 
3. The mechanism causing “primary”? hyper- 
ventilation remains unexplained. 
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Coincidence of Patent Ductus Arteriosus and 
Rheumatic Heart Disease, with a Comment 
on the “‘Postcommissurotomy Syndrome’”’ 


JOHN A. Boone, M.D. and RoBERT M. ROSEMOND, M.D. 


Charleston, South Carolina 


HE frequent occurrence of rheumatic heart 
disease in patients with hearts showing 
interatrial septal defects is now fairly well 
known, and a few references to its presence with 
other congenital anomalies have appeared. 
Roesler [7] collected reports on sixty-two patients 
with interatrial septal defect, forty-eight of whom 
(77.4 per cent) showed postmortem evidence of 
chronic valvular lesions affecting one or more 
valves. Taussig and others [2] described four 
patients showing a similar coincidence. Gelfman 
and Levine [3] in 181 hearts with congenital 
defects found twenty-five (14 per cent) with 
superimposed rheumatic infection. In_ this 
series rheumatic infection was found in associa- 
tion with bicuspid aortic valve in eight; inter- 
atrial septal defect in five; two each among 
interventricular septal defect, quadricuspid 
aortic valve, coarctation of the aorta, and 
accessory septums; and one each among patent 
ductus arteriosus, bicuspid pulmonic valve, 
pulmonic stenosis and tetralogy of Fallot. 
Durlacher and Beyer [4] described twenty-two 
patients with rheumatic lesions among fifty-five 
autopsy patients showing congenital malforma- 
tion of the heart, four of the twenty-two having 
active rheumatic myocarditis at the time of 
death. The rheumatic lesions occurred in four 
of six cases of interauricular septal defect, two of 
four cases of tetralogy of Fallot, two of four cases 
of interventricular septal defect, one of three 
cases of truncus arteriosus, two of six cases of pa- 
tent ductus arteriosus, and in eleven of twenty- 
nine minor malformations. Other isolated 
reports of single cases have appeared. 
The reported occurrence of rheumatic fever 
associated with patent ductus arteriosus, all 


Sanford, Florida 


based on postmortem findings, may be no more 
than might be expected on the basis of chance 
coincidence. We reviewed the records of the 
pathology department of the Medical College 
of South Carolina for the past twenty years, and 
found only four autopsy cases in which patent 
ductus arteriosus was found in patients over 
two years of age, none with rheumatic lesions. 

We have been impressed, however, by the 
number of cases of clinically diagnosed rheu- 
matic heart disease appearing during the follow- 
up period in our patients operated upon for 
cure of patent ductus arteriosus. Through the 
year 1957 we had operated upon a total of 
seventy-three patients, thirty-six of whom we 
were able to examine periodically following 
operation. Of the thirty-six patients with ade- 
quate follow-up, four are thought to have 
definite rheumatic heart disease, and two more 
probably have it. 


CASE REPORTS 


CasE1. A three and a half year old Negro female 
(A-1998) had a history of frequent infection of the 
upper respiratory tract but no symptoms suggesting 
rheumatic fever. Physical examination, x-ray 
studies and right heart catheterization findings were 
typical of patent ductus arteriosus. On May 21, 1951 
operation was performed, with multiple ligation of the 
ductus. The postoperative course was uneventful, no 
heart murmur being present until the fifth day, when 
a soft systolic murmur was heard along the upper left 
sternal border. 

She was next seen in our Heart Clinic in March 
1953 with the story that she had been asymptomatic 
and had gained weight. On physical examination a 
rather loud, grade 2 systolic murmur was heard, 
best in the third intercostal space in the left para- 


* From the Department of Medicine, Medical College of South Carolina, and the Medical Services of the Medical 
College Hospital and Roper Hospital, Charleston, South Carolina. This study was made possible by grants from the 
National Heart Institute of the U. S. Public Health Service and the South Carolina Heart Association. 
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sternal line. No diastolic murmur was heard, the 
pulmonic second sound was thought to be accen- 
tuated, and the blood pressure was 110/70 mm. Hg. 
She was seen again in April 1954, still asymptomatic, 
and physical findings remained essentially unchanged. 

The next visit to our clinic was in April 1955, with 
the history of a migratory polyarthritis of ten days’ 
duration occurring one month previously. The tem- 
perature was 99.6°r. The heart showed tachycardia, 
the previously described parasternal systolic murmur 
and accentuated pulmonic second sound, and in 
addition an apical diastolic rumble ending in a snap- 
ping first sound. The erythrocyte sedimentation rate 
(Wintrobe) was 38 mm./hour. She was admitted to 
the hospital with a diagnosis of active rheumatic fever. 
In the hospital the antistreptolysin-O titer rose from 
1:512 to 1:1024. The C-reactive protein test was 
negative. A throat culture for beta-hemolytic strepto- 
coccus was positive. The electrocardiogram which had 
previously shown left axis deviation now showed 
possible right ventricular hypertrophy. Evidence of 
rheumatic activity gradually receded under salicylate 
and cortisone therapy. 

In June 1955 a second right heart catheterization 
was performed. No evidence of left-to-right shunt of 
blood was found at any level. The pressure in the right 
main pulmonary artery was 50/25 mm. Hg, and in the 
right ventricle 65/0 mm. Hg. The heart murmurs 
persisted, and in the light of the cardiac catheteriza- 
tion, findings were considered to be diagnostic of 
mitral stenosis and insufficiency. Shortly afterward, 
the patient’s family moved to Philadelphia, and 
attempts to obtain further information about her 
course have been unsuccessful. 


Case u. A thirteen year old white female (A- 
28918) had spent several months in a convalescent 
home for rheumatic fever; she was sent to us in July 
1953 with the opinion that her predominant difficulty 
was congenital heart disease. The physical examina- 
tion, x-ray studies and right heart catheterization 
findings were typical of patent ductus arteriosus. ‘The 
systemic blood pressure was 105/60 mm. Hg. On 
November 30, 1953, operation was performed, with 
ligation and division of a large patent ductus arterio- 
sus. Immediately following operation no murmurs 
were heard over the precordium. The postoperative 
course was accompanied by high fever for the first four 
days, and on the fifth day a rather loud systolic 
murmur and a faint diastolic murmur were described 
over the aortic area. The fever was considered to be 
possibly on the basis of a penicillin sensitivity and there 
was no agreement on the significance of the aortic 
murmurs. 

Following discontinuance of penicillin the fever 
subsided after a few days and the remaining course 
was uneventful except for persistence of the murmurs, 
A follow-up clinic visit in January 1954 showed only a 
loud systolic murmur at the aortic valve area; the 


blood pressure was 110/85 mm. Hg. Similar findings 
were noted on monthly clinic visits until July 1954 
when the blood pressure was found to be 80/70 mm. 
Hg. Subsequent monthly visits disclosed the patient 
to be asymptomatic but the low systemic blood pres- 
sure and the loud systolic aortic murmur persisted. 
The possibilities of additionalZundiscovered con- 
genital defects, and of recanalization of the ligated 
ductus arteriosus were considered _as likely explana- 
tions for the murmur, and to investigate these possi- 
bilities she was again subjected to right heart cathe- 
terization in October 1954. Normal pressures and no 
evidence of left-to-right shunt were found at all levels 
of the catheter tip. Aortic valve disease was then con- 
sidered as the best explanation for both the murmur 
and the blood pressure change. Because of the absence 
of a murmur in the first few postoperative days and its 
appearance following a febrile episode, and the subse- 
quent narrowing of the pulse pressure, it was thought 
to be more likely of rheumatic than congenita' origin. 
In March 1956 the patient was in bed at home for 
four weeks with acute glomerulonephritis. In July 
1956, a grade 2 apical systolic murmur was noted in 
addition to the aortic systolic murmur. In May 1957, 
the addition of a faint aortic diastolic murmur was 
noted, and this combination of murmurs was still 
present in May 1958. The patient was now considered 
to have progressive rheumatic involvement of mitral 
and aortic valves, and because of sensitivity to penicil- 
lin, prophylactic sulfadiazine therapy was prescribed. 


Case m1. A nine year old Negro female (A-2777) 
came to our clinic in June 1951. The history disclosed 
knowledge of a heart murmur since infancy. There 
were frequent episodes of tonsillitis, and in the past few 
months repeated episodes of severe epistaxis. Physical 
examination and right heart catheterization findings 
were typical of patent ductus arteriosus. Operation 
was performed on June 26, 1951, with multiple liga- 
tion of. the ductus. Immediately after operation no 
murmur could be heard over the precordium, but 
twenty-four hours later a faint systolic murmur was 
noted at the aortic valve area. By the time of dis- 
charge from the hospital the murmur had increased 
to grade 2 or 3 intensity, although the postoperative 
course was otherwise uneventful. 

The patient was followed regularly in the clinic, 
and no change was noted in the physical findings until 
April 1957, when a faint, high pitched diastolic mur- 
mur was heard along the upper left sternal border, 
and the blood pressure was found to be 130/70 mm. 
Hg. On subsequent visits the diastolic murmur became 
more definite and the increase in pulse pressure 
persisted. ‘There had been no symptoms since opera- 
tion which suggested rheumatic fever, and recanaliza- 
tion of the ductus was suspected. Right heart catheter- 
ization was again performed in October 1957, with 
the finding of normal pressures and no evidence of 
left-to-right shunt at any level of the catheter tip. 
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At this time the corrected erythrocyte sedimentation 
rate (Wintrobe) was 34 mm./hour and the test for 
C-reactive protein was negative. 

It was concluded that the patient had super- 
imposed rheumatic involvement of the aortic valve, 
and prophylactic Bicillin® therapy was prescribed. 


Case 1v. A seventeen months old Negro female 
(A-56120) had a history of increasing dyspnea on 
exertion and frequent respiratory infections since the 
age of eight months. Two months previously she had 
had a profuse spontaneous epistaxis. Physical ex- 
amination revealed marked cardiomegaly, a loud 
grade 3 midprecordial systolic murmur, blood pres- 
sure of 100/40 mm. Hg, and signs of early congestive 
heart failure. The signs of congestive failure disap- 
peared following digitalization, and in June 1956 both 
right heart catheterization and retrograde aortograms 
demonstrated evidence of a large patent ductus 
arteriosus. 

In August 1956 operation was performed, with 
ligation and division of the ductus arteriosus. No 
heart murmurs were audible for three days following 
operation, but on the fourth day a high pitched grade 
2 systolic murmur was noted to be present near the 
apex and to be well transmitted out into the left 
axillary line. Convalescence was otherwise uneventful. 
Both the heart size and the increased pulmonary 
vascular markings showed definite decrease on 
roentgenograms taken before discharge from the 
hospital. Maintenance of digitalis and monthly 
prophylactic Bicillin therapy was recommended, but 
these drugs were given only irregularly at home. 

She was seen in our heart clinic at three-to-six- 
month intervals, her grade 2 apical systolic murmur 
being present on each occasion. In June 1957 the 
mother reported that the child had shown a poor 
appetite and had been having nocturnal fever. In 
January 1958 the mother reported frequent colds, 
nosebleeds and occasionally painful ankles. At this 
visit the general physical findings were unchanged, 
but the corrected erythrocyte sedimentation rate 
(Wintrobe) was 24 mm./hour, and the antistreptoly- 
sin-O titer was 1:2560. She was given 1.2 million 
units of Bicillin intramuscularly at each visit to our 
clinic, but it is unlikely that any other medication 
was received at home. 

At her last visit in May 1958 the mother reported no 
complaints. The grade 2 apical systolic murmur was 
again present. The corrected erythrocyte sedimenta- 
tion rate (Wintrobe) was 8 mm./hour and a throat 
culture for beta-hemolytic streptococcus was reported 


negative. 


Case v. A four year old white female (A-29063) 
had been known to have a heart murmur since shortly 
after birth. During the previous year she had spon- 
taneous nosebleeds every two to three months, but no 
other symptoms suggesting rheumatic fever. Physical 
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examination, x-ray studies and right heart catheteriza- 
tion findings were typical of patent ductus arteriosus. 
Operation was performed in June 1954 with multiple 
ligation of the ductus arteriosus. No murmur could be 
heard immediately following operation. Eight hours 
after operation the temperature was 102°F., remained 
between 100° and 102°r. for twenty-four hours, be- 
tween 99.5° and 101.5°r. for another forty-eight 
hours, and was subsequently within the normal 
range. A pericardial friction rub was audible the day 
following operation, and was last heard on the eighth 
postoperative day, when a loud, grade 3 systolic 
murmur was first noted, of maximal intensity in the 
apical region, with wide radiation. The remainder of 
her course was unchanged, and the apical systolic 
murmur was still present when she left the hospital on 
the twelfth day following operation 

The murmur persisted at subsequent clinic visits. In 
July 1954 it was described as grade 3, and prophylactic 
Bicillin therapy was prescribed to be taken orally. 
Frequent colds accompanied by nosebleeds were the 
only symptoms suggestive of rheumatic fever activity. 
She was next seen in September 1957, and the murmur 
had decreased in intensity to grade 2. She was referred 
to the rheumatic fever clinic for subsequent follow-up 


visits. 


Case vi. A six year old white male (A-57670) had 
a history of turning blue on coughing or crying from 
soon after birth until the age of two or three years. A 
diagnosis of patent ductus arteriosus was made at the 
the age of 5 months by an internist in Atlanta, 
Georgia. No more cyanosis was noted after the age of 
two or three years, but physical development lagged 
somewhat behind that of his siblings, he tired more 
easily and was subject to more frequent and severe 
infections of the upper respiratory tract. No symptoms 
suggestive of rheumatic fever were elicited. Findings 
on physical examination included the typical murmur 
of patent ductus arteriosus, and blood pressure in the 
right arm of 112/40 mm. Hg. Several observers noted 
a decrease in the pulses of the lower extremities, but 
no measurement of blood pressure in the legs was 
recorded. The diagnosis was patent ductus arteriosus 
and possible mild coarctation of the aorta. Right heart 
catheterization was not performed. 

Operation was performed in August 1956 with 
division and ligation of a ductus arteriosus 5 mm. in 
diameter and 8 mm. in length. A moderate coarcta- 
tion of the aorta was present at the level of the ductus, 
the lumen of this being estimated to be 1 cm. in diam- 
eter. After some deliberation and consultation, it was 
decided not to resect the coarctation. Immediately 
following operation a grade 2 systolic murmur was 
heard in the second and third intercostal spaces in the 
left parasternal line. The day following operation the 
murmur had disappeared. On the fourth and fifth 
postoperative days the temperature rose to 100°F. but 
subsequently remained normal. On the sixth and 
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seventh postoperative days the murmur reappeared, 
but was not heard subsequently. He was discharged 
from the hospital on the tenth postoperative day. 

The patient was seen in the heart clinic in Novem- 
ber 1956, and had remained asymptomatic. A grade 
1, faint systolic murmur was audible in the pul- 
monary valve area. A third heart sound was heard at 
the apex. The blood pressure in the right arm was 
118/70 mm. Hg. Prophylactic Bicillin therapy was 
recommended for the winter months. He was again 
seen in May 1957, and similar findings were noted. 
Bicillin prophylaxis was discontinued. 

The next clinic visit was in November 1957. No 
complaints were recorded. Examination of the heart 
disclosed a grade 2 systolic murmur audible over the 
entire precordium with transmission to the left axilla, 
and a third heart sound in diastole at the apex. The 
corrected erythrocyte sedimentation rate (Wintrobe) 
was 16 mm./hour and the test for C-reactive pro- 
tein was positive 2 mm. Bicillin prophylaxis was 
reinstituted. 

At the next visit in March 1958 the cardiac findings 
were unchanged and a louder murmur with trans- 
mission to the axilla was also heard on the last visit in 
July 1958 At this time the corrected erythrocyte 
sedimentation rate (Wintrobe) was 11 mm./hour. 


COMMENTS 


It is obvious that in the presence of the usually 
loud ‘“‘machinery” murmur of patent ductus 
arteriosus, the characteristic murmurs of co- 
existing rheumatic heart disease can easily be 
overlooked. Persisting murmurs after operation 
may also be caused by other undiscovered 
congenital heart defects. But the appearance 
of clinically active rheumatic fever and clinically 
progressive valve disease in the patients herein 
described have led us to believe that they may 
have a previously unsuspected susceptibility to 
rheumatic infection. No one has satisfactorily 
explained the well known association between 
atrial septal defects and rheumatic valvular 
disease. Moreover, the series reported by Gelf- 
man and Levine and by Durlacher and Beyer 
showed a fairly wide distribution of rheumatic 
lesions in hearts with a variety of congenital 
defects. It does not seem unlikely to us that there 
may be decreased resistance to rheumatic in- 
fection in all congenital heart anomalies. 

Ito, Engle and Goldberg [5] have called at- 
tention to a “‘postpericardiotomy syndrome”’ 
following intrapericardial surgery of congenital 
heart disease, resembling in all respects the 
““postcommissurotomy syndrome” considered 
by some to represent reactivation of rheumatic 
fever. They indicated that the feature common 


to both was wide incision of the pericardium 
and that a traumatic pericarditis was probably 
responsible in each syndrome, since their pa- 
tients presumably were free of rheumatic infec- 
tion. If, however, patients with congenital heart 
lesions have an increased susceptibility to 
rheumatic fever, the appearance of this puzzling 
syndrome in the patients described by Ito, 
Engle and Goldberg might instead be construed 
as further evidence that the “‘postcommissurot- 
omy syndrome”’ is a reactivation of rheumatic 
fever, the common factor being operative trauma 
or postoperative infection as the precipitating 
event. 

The practical implication of this study in the 
management of patients with congenital heart 
lesions seems to us to be that it may be as 
desirable to use antibiotic prophylaxis in them as 
in those with rheumatic fever. Since bacterial 
respiratory infections, bacterial endocarditis, 
and probably rheumatic infection develop fre- 
quently in many such patients, routine prophy- 
laxis such as is carried out in rheumatic fever 
should be beneficial. If reactivation of rheu- 
matic fever by operative procedures is as fre- 
quent an occurrence following surgical treat- 
ment of congenital heart defects as our study 
suggests, postoperative follow-up in these pa- 
tients should be regular and prolonged, and 
ideally should include participation of a physi- 
cian skilled in the detection and management of 
rheumatic fever. 


SUMMARY 


Among a total of seventy-three patients oper- 
ated upon for patent ductus arteriosus, thirty- 
six had adequate observation over a period of 
two to seven years following operation. Of the 
thirty-six patients, clinical evidence of rheu- 
matic fever or a progressive valvular disease has 
developed in six. The study suggests a more 
frequent association between patent ductus 
arteriosus and rheumatic heart disease than 
has been previously suspected, and in some cases 
operation may have either precipitated or 
reactivated rheumatic fever. 

The possible significance of these findings 
in relation to the etiology of the ‘‘postcom- 
missurotomy syndrome”’ is discussed. The sug- 
gestion is made that long term observation 
following operation for congenital heart defects 
should include special attention to the possibility 
of the occurrence of superimposed rheumatic 
fever. 
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Chronic Active Pulmonary Histoplasmosis 
with Cavitation 


A Clinical and Laboratory Study of Thirteen Cases 


Davip F. LoEWEN, M.D., JoHN J. PROCKNOow, M.D. and CLayton G. LoosLi, M.D. 


Decatur, Illinois 


ISTOPLASMOSIS is a disease caused by the 
fungus, Histoplasma capsulatum [7,2]. It 

is acquired by inhalation of the spores of this 
organism which grows saprophytically in na- 
ture [3-5]. Propagation is fostered in localized 
areas in which microclimatic conditions of tem- 
perature and humidity are favorable [6]. As 
late as 1945, histoplasmosis was generally con- 
sidered to be a fatal illness [7,8]. Soon there- 
after, studies of pulmonary calcifications in 
roentgenograms of negative tuberculin skin 
reactors gradually changed the concept of the 
disease spectrum [9-77]. Several recent studies, 
employing the histoplasmin skin test as an 
epidemiologic tool, have shown that the fungus 
has a worldwide distribution [72] with a high 
prevalence in the midwestern United States 
[73-14]. In the United States alone, approxi- 
mately 30 million people, living particularly in 
the north central and south central states, have 
experienced some form of histoplasma infection 
[75]. The investigation of epidemic outbreaks of 
unusual forms of pneumonias [76-24] and cases 
of acute respiratory tract infections [25] with 
the histoplasmin skin test, complement fixation 
test and culture technics have established clearly 
the histoplasma fungus to be the etiologic agent 
of a variety of clinically apparent, as well as 
inapparent, respiratory infections [76,77,26-—33]. 
Histoplasma infections fall generally into the 
following three categories: (1) the clinically 
inapparent infections associated with pulmonary 
calcification and detected by the skin test, com- 
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prising the largest group; (2) the clinically 
recognized acute and chronic febrile illnesses 
associated with pulmonary consolidation, oc- 
curring singly or in groups of individuals, and 
detected by use of all the diagnostic procedures 
previously mentioned; and (3) the fatal cases in 
which lesions of the mucous membranes and 
systemic involvementare present | 75, /6,27,34-36). 

Acute and chronic pulmonary histoplasmosis 
often cannot be distinguished clinically or roent- 
genographically from tuberculosis. In particular, 
many patients with pulmonary cavitation due 
to histoplasmosis occurring in areas of high 
endemicity for the disease are referred to and 
admitted to sanatoriums for treatment and care. 
During the past several years an increasing num- 
ber of patients admitted to tuberculosis sana- 
toriums have been recognized as having histo- 
plasmosis through the use of the histoplasmin 
skin test, the complement fixation test for the 
detection of histoplasma antibodies and special 
cultural procedures for isolation of the histo- 
plasma fungus [37,38]. It has been estimated that 
about 1,200 such cases are undiagnosed in 
tuberculosis sanatoriums in the central United 
States at present [39]. 

Since 1949, thirteen cases of chronic active 
pulmonary histoplasmosis with cavitation have 
been recognized and the patients followed up 
from eighteen months to over eight years at the 
Macon County Tuberculosis Sanatorium, Deca- 
tur, Illinois. Macon County is in a geographical 
area in which there is a prevalence of positive 


* From the Macon County Tuberculosis Sanatorium, Decatur, Illinois, and the Section of Preventive Medicine, 
University of Chicago School of Medicine, Chicago, Illinois. This investigation was supported in part by a research 
grant from the National Institutes of Health, Public Health Service, National Institute of Allergy and Infectious Dis- 
eases (R.G. E283); in part by the Seymour Coman Fellowship Fund and the Illinois Tuberculosis Association Research 


Fund of the University of Chicago. 
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results to the histoplasmin skin test [40]. Our 
clinical and laboratory experience with these 
cases is the subject of this report. In addition, a 
review of seventy-three similar cases which have 
been reported in the literature will be made. 


MATERIALS AND METHODS 


Skin Tests. Old tuberculin, usually in a dilu- 
tion of 1:1,000, was applied to the ventral sur- 
face of the forearm and the reaction interpreted 
after forty-eight to seventy-two hours. Histo- 
plasmin, * a sterile filtrate of a broth culture of 
H. capsulatum, was applied by inoculating 
0.1 ml. of a 1:100 dilution intradermally in the 
same area on the opposite arm [4/—43]. A posi- 
tive reaction with either antigen is characterized 
by the development of an area of induration, 
5 mm. or larger, surrounded by a zone of 
erythema of varying diameters at the site of 
inoculation. 

Complement Fixation Test. Precipitins [44], 
collodion [45] and histoplasmin-latex [46,47] 
agglutinations, and complement fixation [48-57] 
tests have been employed to detect antibodies 
to the histoplasma fungus [42]. The complement 
fixation test, using an inactivated whole yeast 
phase suspension of H. capsulatum as antigen, 
has been most frequently employed. The modi- 
fied Kolmer procedure utilizing a heat-inacti- 
vated whole yeast antigen has been used through- 
out this study. The period of incubation was 
fifteen to eighteen hours at 4°C., and the titer 
of the serum was read as the highest dilution 
producing 50 per cent inhibition of hemolysis. 
With the exception of a few at the beginning of 
the study, all complement fixation tests were 
performed in our laboratory at the University 
of Chicago Clinics. Once a patient was suspected 
of having histoplasmosis, serologic studies were 
performed periodically for detection of the com- 
plement fixing antibodies to the histoplasma 
fungus, and for recording their persistence in 
positive reactors. 

Cultural Procedure. HH. capsulatum is not a 
fastidious organism and will grow on a variety 
of laboratory media [52-54]. At the beginning 
of the study a few sputum specimens were sent 
for culture to the Illinois Public Health Depart- 
ment or the U. S. Public Health Service Labora- 
tory at Chamblee, Georgia. Many sputum speci- 
mens were submitted to the laboratory at the 
University of Chicago for direct culture and 

* Obtained from Parke, Davis and Company and 
Eli Lilly and Company. 
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mouse inoculation. Soon after the study began, 
direct cultural procedures, similar to those em- 
ployed at the University of Chicago, were pro- 
vided at the Macon County Tuberculosis 
Sanatorium. The media employed included 
cysteine-dextrose-enriched blood agar, Sabour- 
aud’s medium and corn meal agar. In some cases 
duplicate sputum samples were sent to the Uni- 
versity of Chicago to be cultured for fungi. 

Examination of sputum for tubercle bacilli 
by smear, culture and guinea pig inoculation 
was Carried out at the Sanatorium. 

All cultures for the histoplasma fungus were 
observed for six weeks or longer before being 
discarded as negative [76]. Culturing on en- 
riched blood agar has yielded the greatest num- 
ber of positive histoplasma cultures. On blood 
agar, H. capsulatum grows as grayish brown 
mucoid colonies, cerebriform in appearance. 
Positive cultures grown at room temperature 
usually will not show colonies present before ten 
days following inoculation. For positive identi- 
fication of the fungus, colonies grown on blood 
agar were transferred to corn meal and Sabour- 
aud’s medium to detect the characteristic 
macroconidia [35]. 

The white laboratory mouse is highly sus- 
ceptible to H. capsulatum, and the mouse in- 
oculation technic may yield the organism from 
sputum when direct culturing fails. For such 
animal isolation, sputum was treated with peni- 
cillin (40 units per ml.) and streptomycin (80 
units per ml.) and inoculated intraperitoneally 
into mice. After four to six weeks the animals 
were sacrificed. The livers and spleens were 
pooled, minced and spread liberally on blood 
agar and corn meal agar. If the sputum con- 
tains the histoplasma fungus, characteristic 
colonies make their appearance on the culture 
media after incubation for two to four weeks at 
room temperature. 


CASE REPORTS 


Space will not permit a detailed analysis of 
the thirteen cases reviewed in this report. Cer- 
tain details which appear to characterize the 
history as well as the clinical and laboratory 
findings in cases of chronic cavitary histoplasmo- 
sis are given. All thirteen patients described were 
initially seen and followed up by one of us 
(D. F. L.) at the Macon County Tuberculosis 
Sanatorium. The patients subjected to surgery 
were referred to the University of Chicago 
Clinics where Dr. William Adams, Professor of 
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TABLE | 
ACTIVE CHRONIC CAVITARY HISTOPLASMOSIS 


VITAL DATA 


Detection 
Source 


Residence 
(major) 


Date (First 
Visit) 


Case |_ Sex, 


No Age (yr.) Occupation 


Birthplace 


| Piatt and Macon | Farmer, mechanic ‘TBC Board 
Co., 57 yr. 

| Macon Co., 50 yr. 

| Macon Co., 58 yr. 

| Cook Co., 25 yr., 
Madison Co., 20 yr. 

| Macon Co., 36 yr. 


5/4/49 Macon Co., IIl. 
Mass survey 
Family physician 


TBC Board 


| Businessman 
Housewife 

| Railroad oiler, 
salesman 
Railroad engineer 


Macon Co., III. 
Douglas Co., 
Cook Co., Il. 


10/4/49 
3/20/51 
5/28/51 


Mass survey 


11/10/51 Tippecanoe Co., 
Ind. 

Fayette Co., Ill. 

‘53 Edwards-White 
Co., Il. 

Fayette Co., IIl. 

Douglas Co., III. 


Farmer Family physician 


Railroad yard clerk | Mass survey 


Fayette Co., 67 yr. 
| Macon Co., 30 yr. 


Mass survey 
Mass survey 


Railroad conductor 
Pipe fitter, factory 
worker 

Print shop owner 
Landscape gardener Family physician 
Family physician 


Fayette Co., 67 yr. 
Douglas Co., 25 yr. 


20 


26, 


5 
5 


Macon Co., 38 yr. Mass survey 


Coles Co., 44 yr. 

Fayette Co., 26 yr. 

Macon Co., 15 yr., 
Piatt Co., 50 yr. 


Christian Co., Il. 
Coles Co., Il. 
Fayette Co., IIl. 


10/29/55 
5/20/56 
9/19/56 Laborer, janitor, 
roofer, farmer 
Mass survey 


Piatt Co., Ill. Farmer 


11/16/56 


Surgery, or his associate, Dr. Peter Moulder, 
Associate Professor of Surgery, performed the 
operative procedure. Dr. Eleanor Humphreys, 
Professor of Pathology, provided us with the 
opportunity to examine histologically and cul- 
ture the surgical specimens for the presence of 
H. capsulatum. 


Case 1. W. W., a fifty-nine year old white man, 
was admitted on May 4, 1949. He was born in Macon 
County and had lived there or in adjoining Piatt 
County all his life. (Table 1.) He had worked on a 
farm until the age of seventeen. After twenty months 
of military service, during World War 1, he had oper- 
ated a garage until 1935. He returned to farming for 
the next seven years. From 1942 to May 1946 he 
worked as a mechanic for the Caterpillar Military 
Engine Company in Decatur, Illinois. 

His present illness began in early June 1947, 23 an 
insidious febrile illness, diagnosed as pneumonia and 
treated with penicillin. When the lesion did not clear, 
tuberculosis was suspected and the patient was ad- 
mitted to the V. A. Hospital at Outwood, Kentucky, 
on June 17, 1947. He remained there for three months. 
A summary of the hospital record reveals that he ap- 
peared chronically ill, had a productive cough, and 
weighed 102 pounds. A chest roentgenogram showed 
infiltration with cavitation in the upper lobe of the 
right lung; the left lung was clear. Marked emphy- 
sema was present. The result of a sputum examination 
for pyogenic organisms, tubercle bacilli and fungi was 
negative. The patient seemingly improved clinically 


with penicillin therapy, although the chest lesion 
remained unchanged. When lobectomy was recom- 
mended, the patient left the hospital against advice. 
The diagnosis at the time of discharge was pulmonary 
abscess, emphysema and malnutrition probably due 
to tuberculosis. 

On May 4, 1949, the patient was referred to the 
Macon County Tuberculosis Sanatorium by the 
Piatt County Tuberculosis Board with a diagnosis of 
pulmonary tuberculosis. His mother had died of 
tuberculosis in 1898. History revealed that since his 
attack of pneumonia in 1947 he had continued to 
have malaise, but no fever. Cough, productive of a 
slightly purulent but non-foul sputum, was present. 
At the time of this admission he weighed 109 pounds 
and complained of dyspnea and fatigue. He appeared 
poorly nourished and chronically ill. There were no 
lesions of the skin or mucous membranes. The chest 
expanded symmetrically. There were no localizing 
signs of pulmonary abnormalities and no rales were 
heard. The heart sounds were normal. The blood 
pressure was 106 mm. Hg systolic and 70 mm. Hg 
diastolic. ‘There was no lymphadenopathy or enlarge- 
ment of the liver and spleen. Sputum cultures again 
were negative for tubercle bacilli and fungi. The 
roentgenogram of the chest still showed right apical 
infiltration with cavitary formation and _ bilateral 
emphysema. (Fig. 1A.) A diagnosis of pulmonary 
tuberculosis was made. He gained 10 pounds while 
in the hospital. On discharge he continued to have 
dyspnea. 

The patient was readmitted to the Macon County 
Tuberculosis Sanatorium on June 2, 1951. He was 
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1A 


1B 


Fic. 1. Case 1. A, chest roentgenogram taken May 4, 1949, showing bilateral emphysema, calcification and right 
apical infiltration with cavitation. B, chest roentgenogram taken June 9, 1952, showing enlargement of right apical 
cavitary lesion and bilateral emphysema. These and the subsequent films are anteroposterior views. 


acutely ill with fever, sweating, rapid respirations and 
pulse. There was cough productive of yellow sputum. 
Roentgenographic examination showed that the 
right apical infiltration had increased. A tentative 
diagnosis of moderately advanced tuberculosis was 
made, but pulmonary abscess of the upper lobe of 
the right lung was also considered. On inquiry it was 
found that his aunt (P. B., Case m1 of this series) had 
pulmonary histoplasmosis. Physical examination was 
essentially the same as on the first admission. There 


was some immobility of the right side of the chest on 
expansion. Amphoric breathing in the apical region 
of the right side of the chest associated with scattered 
rales was present. The left lung appeared normal. 
The heart was normal. The blood pressure was 
102 mm. Hg systolic and 72 mm. Hg diastolic. There 
were no lesions of the skin or mucous membranes and 
the abdomen showed no abnormalities. The liver, 
spleen and lymph nodes were not enlarged. The 
clinical and laboratory findings are shown in Tables 1 


TABLE II 


ACTIVE CHRONIC CAVITARY HISTOPLASMOSIS—-SYMPTOMS 


Symptoms 


Anorexia 

Fatigue 

Weakness 

Fever 

Sweats 

Chills 

Dyspnea 

Wheeze 

Chest pain 

Cough 
Expectoration 
Blood-streaked sputum 
Purulent sputum. . . 
Foul sputum 


++4++4+ 


— | +++ 
— | +++ 


Case No. 


+++ 1 +1444 


++ 


++ 
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ACTIVE CHRONIC 


CAVITARY 


TABLE III 


PHYSICAL 


AND LABORATORY 
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FINDINGS 


| 
| Dura- 
tion 

> 
before | 
First | 
Visit 
(mo.) 


Case 
No. 


None 10 


None 


Tuber- 
culous | 
| Contacts 


Weight 
Loss 


(Ib.) 


18 


None 


None 


None 


White 
Blood 
| Cells 
| (thous- 

and 
| per cu. 
mm.) 


Red | | 
Blood 
| Cells 
(mil- 
| lion 
| per cu. 
} mm.) 


| Hemo- | 
globin 
(gm.) 


€ 


Chest X-ray 
Findings 


| Polymorpho- 
nuclear 
leukocytes 


| 


| 
Right upper lobe infiltration | 


_ 


| and cavitation 
Bilateral infiltration and cavi- 
| tation 
| Left upper lobe cavitation 
Bilateral infiltration and cavi- 
| tation 
Right upper lobe infiltration 
and cavitation 
Bilateral infiltration and cavi- 
tation 
Right upper lobe infiltration | 
and cavitation 
Left upper lobe cavitation, 
right upper lobe infiltration 
Left upper lobe infiltration | 
and cavitation 
| Left upper lobe infiltration 
| and cavitation 
Bilateral infiltration, left 
upper lobe cavitation 
Right upper lobe infiltration 
and cavitation 
Left upper lobe infiltration 
and cavtation 


| Lymphocytes 


Differential (°%) 


Monocytes 


Sedimen- 


tation 
Rate 
| (mm./hr 
| 


rinalysi 


Eosinophils 


* Skin or mucous membrane lesions, enlarged spleen or liver or lymph nodes were not present. 


ACTIVE CHRONIC 


TABLE IV 


CAVITARY HISTOPLASMOSIS—-SKIN TESTS, CULTU 


SEROLOGY 


Skin Tests * 


Positive | 
| Positive 
| Positive 
Positive 
Negative 
Positive 
Positive 
Positive 
| Positive 
Positive 
Positive 
Positive 


Positive 


| Positive 


Positive 
Positive 
Positive 
Positive 


Positive | 
Positive | 


Positive 
Positive 
Positive 


| Positive 


Positive 
Positive 


Positive 


Tubercle Bacilli 


Guinea Pig 


Smear 
Inoculation 


Negative Positive | Negative | Positive 


Negative 


. capsulatum 


Initial 
C.F. 
Test T 


Positive Culture 


10 


tuberculin, OT, 0.1 ml. of 1/1,000 dilution. H = histoplasmin, 0.1 ml. of 1/100 or 1/1,000 dilution. 


t Final dilution of serum showing 50 per cent inhibition of hemolysis using heat-inactivated whole yeast antigen. 
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TABLE V 


ACTIVE CHRONIC CAVITARY HISTOPLASMOSIS 


SERIAL COMPLEMENT FIXATION TESTS 


Cases and Date of Initial Positive X-ray 


Time afte 

First X-ray 

Evidence 
(yr. 


mo. 
2 mo. 
4 mo. 160 
6 mo. 
5 mo. 
10 mo. 


Positive | Negative 


Negative 
Negative 


bal 


13 
14 
141, 


11 | 12** | 
5/56 | 6/43 | 6/56 


W 


* Died twentieth postoperative day following a right upper lobectomy performed on August 21, 1952. 


t Died of heart failure on December 11, 1956. 


{ Died of probable cerebral vascular accident on December 23, 1956. 

§ Right upper lobectomy performed on November 11, 1954. 

{{ Left apical posterior segmental resection performed on May 16, 1956. 
** Right upper lobectomy performed on November 2, 1956. 
tt Left apical posterior segmental resection performed on March 12, 1958. 


through v. Sputum culture revealed staphylococci 
and pneumococci; tubercle bacilli were not found 
The tuberculin and histoplasmin skin tests were both 
read as 4 plus. 

Treatment with streptomycin and _ penicillin 
caused symptoms to subside rapidly. While in the 
sanatorium, cultures of sputum were made repeatedly 
for tubercle bacilli and fungi. No tubercle bacilli were 
ever found, but sputum collected in October 1951 
yielded H. capsulatum. (Figs. 2A and 2B.) Thereafter 
this organism could be isolated regularly and easily 
from the sputum by several laboratories. (Table tv.) 
Complement fixation tests for histoplasma antibodies 
were first performed in November 1951. They were 
found to be persistently positive at a significant titer. 


(Table v.) 
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Because the cavitary lesion of the lung was localized 
in the right apex, the patient was referred to the Uni- 
versity of Chicago Clinics for lobectomy. A chest 
roentgenogram taken shortly before the operation 
showed enlargement of the right apical cavity. (Fig. 
1B.) A right upper lobectomy was performed on 
August 21, 1952. Culture of the contents of the pul- 
monary cavity yielded a heavy growth of H. capsula- 
tum. (Fig. 3.) The histopathology of the removed 
lesion of the lung is shown in Figures 4A, 4B and 4C. 
The outer portion of the cavity wall was thick and 
fibrous, with collections of darkly staining lympho- 
cytes, monocytes and plasma cells scattered through- 
out. Toward the lumen of the cavity the tissue became 
more granular, with caseous material on its surface. 
This material contained degenerating cells and 
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Fic. 2. Case 1. 


A, direct sputum culture of H. capsulatum grown on corn meal agar. Photograph is at the margin 


of the culture which shows the characteristic mycelia and tuberculate chlamydospores. X 100. B, same culture under 
high power magnification showing identifying histoplasma spores with tuberculate borders. X 300. 


scattered macrophages filled with histoplasma or- 
ganisms. The macrophages appeared to occupy the 
surface most adjacent to the lumen where they were 
continually shed to become part of the cavity content. 

The postoperative course was stormy, due to the 
low pulmonary reserve of the patient. When recovery 
seemed assured, a massive hemorrhage developed 
from a silent peptic ulcer and the patient died on the 
twentieth postoperative day. At autopsy, the histo- 
plasma infection was found confined only to the right 
lung. No other organs had been involved. 


. Photograph of direct culture of H. 
capsulatum on enriched blood agar from the caseous 
material in the pulmonary cavity removed August 21, 
1952. Note the waxy cerebriform character of the colonies. 


Case nu. T. M., a fifty year old white man, was 
admitted on June 6, 1950. He was born and lived in 
Macon County all of his life. (Table 1.) For the past 
twenty-five years he had worked in a billiard parlor 
in Decatur. Bilateral apical pulmonary lesions were 
first recognized in 1949 on a chest roentgenogram 
taken in a mass survey. (Fig. 5A.) He denied symp- 
toms except for chronic cough with moderate amount 
of sputum. There had been no loss in weight 

There was no history of tuberculosis in his imme- 
diate family. He did have contact with a sister-in-law 
who had been treated for tuberculosis in a sanatorium 
twelve years previous to his admission but she is now 
well. His father lives on a farm outside Decatur where 
the patient visited occasionally. He also cleaned a 
chicken house every few months on a farm he owned 
for some years before his hospitalization. His health 
generally had been good. He had had pneumonia 
in 1928 for which he was hospitalized. Three 
weeks before this admission he had an acute febrile 
illness and was treated with “penicillin and sulfa 
drugs.” 

On admission he weighed 141 pounds. He denied 
chest pain, hemoptysis, fatigue or weakness. His appe- 
tite was good. He had a cough which produced a half 
ounce of sputum a day. He smoked two packs of 
cigarettes per day. He appeared somewhat pale and 
undernourished. There were no lesions of the skin o1 
mucous membranes; lymphadenopathy was not pres- 
ent. The chest appeared normal. There was slight 
dullness to percussion over the upper left side of the 
chest associated with bronchovesicular breathing and 
numerous coarse and medium rales in this area. The 
right side of the chest showed no abnormalities. The 
heart was normal. The blood pressure was 140 mm. 
Hg systolic and 90 mm. Hg diastolic. There were no 
abdominal masses. The spleen and liver were not 
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4A 


Fic. 4. Case 1. A low power photomicrograph of the wall of the cavity showing the dense fibrous capsule containing 
collections of lymphocytes (1). Toward the lumen is a layer of granulation tissue (2). Next to the lumen is a layer of 
caseous material containing degenerating cells and large macrophages (3). Hematoxylin-eosin XX 10. B, highpower 
photomicrograph of lumen border showing necrotic debris, degenerating cells, and a band of large macrophages filled 
with yeast-phase histoplasma organisms. X 250. C, oil emersion photomicrograph of area in square of Figure 4B show- 
ing the characteristic tissue phase (intracellular organisms) of H. capsulatum. X 1300. 


palpable. The diagnosis on admission was moderately 
advanced bilateral pulmonary tuberculosis. 

The clinical and laboratory findings are shown in 
Tables u through v. The roentgenogram of the chest 
again showed coarse mottling in the upper third of 
both lung fields, similar to that noted in 1949. (Fig. 
5A.) The skin tests were read as 1 plus with tuber- 
culin, 3 plus with histoplasmin, and negative with 
blastomycin. By 1955 the result of the tuberculin skin 
test was also strongly positive (3 plus). Repeated 
examinations of sputum for tubercle bacilli were 
negative. H. capsulatum was isolated intermittently 
only during the first few years of observation. (Table 
1v.) Cultures in recent years have been impossible 
because of minimal raising of sputum. The comple- 
ment fixation test for histoplasma antibodies has been 
repeatedly positive in high titer for the nine years of 
protracted study. (Table v.) 

During these past nine years the patient has never 
been particularly ill. While in the sanatorium for four 
months he gained 35 pounds without benefit of any 
therapy. Since this time he has been followed up in 
the clinic at intervals. At present he weighs 177 pounds 
and has continued to work. He has a slight cough 
with expectoration but no dyspnea. The chest lesions 
have periodically shown progression and improve- 
ment. At the present time extensive fibrous infiltration 
persists in the upper thirds of both lungs. (Fig. 5B.) 
Cavities within both apices have appeared, although 
varying in size and location for eight years, as demon- 
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strated by planigrams. (Figs. 6A to 6D.) The persisting 
high complement fixing antibody titer indicates con- 
tinued activity of the histoplasma infection. 


Case m. P. B., a seventy-five year old white 
woman, was admitted on March 20, 1951. She had 
been a housewife and had lived in Macon County 
most of her life. (Table 1.) Her symptoms began three 
weeks before admission and consisted of a moderately 
productive cough, without hemoptysis, associated 
with mild dyspnea. She complained of fever, anorexia, 
weakness, fatigue and loss of weight. She had experi- 
enced slight pleural pain in the left side of the chest 
for one week. 

On admission, she gave a history of having had 
‘‘pneumonia’”’ in 1949 when she was ill for about three 
weeks. One brother died of pulmonary tuberculosis 
in 1897 at the age of twenty-five. One sister, who was 
also the mother of W. W. (Case 1 in this series), died 
in 1898 of tuberculosis. Two half sisters had tuberculo- 
sis, one having died of the disease in 1900 at the age 
of twenty-five. The other, still living, had tuberculous 
peritonitis in 1923. A son-in-law who had pulmonary 
tuberculosis lived at the patient’s home. 

On physical examination she weighed 90 pounds 
and appeared poorly nourished and chronically ill. 
There were no lesions of the skin or mucous mem- 
branes; lymphadenopathy was not present. There 
was an increase in the anteroposterior diameter of the 
chest, which was hyperresonant to percussion. The 
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i 


Fic. 5. Case nu. A and B, chest roentgenograms taken 
approximately eight years and four months apart, show- 
ing essentially static appearance of bilateral apical and 
hilar infiltrates due to H. capsulatum. 


breath sounds were amphoric in the left apex, in 
which numerous coarse rales were heard, and were 
diminished throughout the remainder of the chest. No 
rales were heard on the right side. The heart was not 
enlarged. A systolic murmur was heard on ausculta- 
tion. The blood pressure was 195 mm. Hg systolic and 
100 mm. Hg diastolic. A chest roentgenogram re- 
vealed marked emphysema, with pleural and apical 
fibrosis and cavitation on the left side. (Figs. 7A and 
7B.) Calcifications were prominent in the right lung. 
This was diagnosed as active pulmonary tuberculosis. 
The clinical and laboratory findings are shown in 
Tables um through v. The tuberculin skin test was 
reported as 2 plus and the histoplasmin skin test as 
3 plus. While in the sanatorium for approximately 
eight months, repeated examination of sputums failed 
to reveal tubercle bacilli. (Table rv.) Five specimens 
of sputum collected from November 18-24, 1951, 


were found to be positive for H. capsulatum. Since 
this time up to 1955, all sputum specimens have been 
negative. The complement fixation test for histo- 
plasma antibodies has always been negative. (Table v.) 

With bedrest alone this patient gained 30 pounds 
while in the sanatorium. During four years of observa- 
tion the x-ray picture did not change. Although the 
cavity persisted, the wall appeared to show increasing 
calcium deposition, probably compatible with healing 
or more effective walling off of the infectious process. 
(Figs. 7C and 7D.) The patient was considered to 
have inactive cavitary histoplasmosis in 1955 

During the next two years the patient was confined 
at home with arteriosclerotic heart disease. On 
November 29, 1956, she was admitted to the Decatur 
Macon County Hospital and was treated for an acute 
pneumonia as revealed by x-ray examination. She 
died on December 11, 1956, at the age of eighty from 
heart failure. Permission to perform an autopsy was 


not obtained. 


CasE 1v._ B. C., a forty-nine year old white man, 
was admitted on May 28, 1951. He was born in Cook 
County and lived there for twenty-five years. He 
moved to the central region of Illinois and worked at 
a variety of jobs as a laborer. (Table 1.) From 1943 
to 1949 he was employed as an oiler by the Denver 
and Rio Grande Railroad; he quit because of progres- 
sive weakness and fatigue. From 1949 to 1951, just 
prior to his hospital admission, he worked as a brush 
salesman. The onset of symptoms began in April 1949 
as malaise, weakness and fatigue. A chest roentgeno- 
gram in April 1950 showed diffuse cloudiness, sup- 
posedly resulting from the inhalation of gases during 
the Effingham, Illinois, hospital fire, at which time a 
daughter-in-law was lost. A productive cough de- 
veloped; occasionally the sputum was bloody. Night 
sweats, mild fever and gradual loss of weight began in 
January 1951. The first examination of sputum in 
May 1951 was negative for tubercle bacilli. At this 
time he was examined at the Barnes Hospital Clinic, 
St. Louis, Missouri, where a diagnosis of bilateral 
pulmonary tuberculosis was made. Examination of 
sputums again revealed no tubercle bacilli. 

At the time of admission to the Macon County 
Tuberculosis Sanatorium, his history revealed no 
known cases of tuberculosis among his family, friends 
or associates. He had had brief contact in 1933 with a 
neighbor who had spent five years in a tuberculosis 
sanatorium, but who reportedly is now in good health. 
He had suffered two attacks of pneumonia at ages 
twelve and nineteen years. Before April 1949 there 
had been no history of chest pain or dyspnea, but 
cough, which was a prominent symptom, had yielded 
2 to 3 ounces of sputum daily. He showed slight evi- 
dence of weight loss and appeared chronically ill. 
There were no lesions of the skin or mucous mem- 
branes. There was dullness to percussion over the left 
upper half of the chest bilaterally. The heart showed 
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Fic. 6. Case 
apical cavities. 


no abnormalities. The blood pressure was 108 mm. 
Hg systolic and 80 mm. Hg diastolic. No abdominal 
masses were felt. Neither the spleen, liver nor kid- 
neys was enlarged. The clinical and laboratory find- 
ings are summarized in Tables m through v. The 
diagnosis on admission was far advanced bilateral 
tuberculosis. 

The roentgenogram revealed extensive bilateral 
apical infiltrates with a large cavity on the left. Fibro- 
sis was present throughout both lung fields but more 
extensively on the left. Hilar calcification was present 
also. (Fig. 8A.) Skin tests were 2 plus with tubercu- 
lin, 3 plus with histoplasmin and negative with 
blastomycin and coccidioidin. Repeated smears and 
cultures of sputum were negative for tubercle bacilli. 
(Table tv.) Cultures of sputum for H. capsulatum 
have been repeatedly positive without exception, and 
the organism can easily be obtained in pure culture 
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A through D, planigrams taken over an eight-year period showing varying size and location of 


at any time up to the present. Repeated complement 
fixation tests for histoplasma antibodies have been 
invariably positive for over eight years. (Table v.) 

In spite of negative cultures for tubercle bacilli, the 
patient was given a five-month course of antituber- 
culous therapy consisting of streptomycin and PAS. 
The patient gained 7 pounds in weight and the sputum 
decreased in amount. In spite of apparent clinical im- 
provement with bedrest and chemotherapy, the 
lesions in the lungs progressed. Several episodes of 
massive hemoptysis occurred in December 1956. 
Extensive bilateral infiltration and cavitation has 
ensued. (Figs. 8B to 8D.) 

This patient returned to his work as a brush sales- 
man for two years, but then found that he was unable 
to continue this job because of dyspnea, mild fever, 
severe cough, and copious expectoration up to 300 ml. 
daily. During 1957 he took a light job as a janitor, 


{ 
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Fic. 7. Case m. A through D, chest roentgenograms taken approximately four years apart showing the static appear- 
ance of the left apical lesion with cavity. Note the thin rim of calcium deposit lining the cavity and calcification in 
the right lung field. 


working five hours per day. On his last examination 
in January 1958 his weight was 114 pounds. His vital 
capacity was 1.3 L. or 68 per cent of normal. He 
appeared emaciated and chronically ill. Chest exami- 
nation revealed dullness to percussion over both 
apices with amphoric breath sounds. Loud expiratory 


P.B. 1-11-55 


wheezes on the right and moist rales in the middle 
thirds bilaterally were present. There was no evidence 
of extrapulmonary histoplasmosis. Tubercle bacilli 
were not isolated whereas H. capsulatum has again 
been easily isolated recently from a freshly collected 
sputum specimen. 
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Fic. 8. Case 1v. A through D, chest roentgenograms taken approximately five years apart showing marked progression 
bilateral infiltration and enlargement of the cavities. Left hilar calcification is present. Chest roentgenograms taken 
January 24, 1958, show greater extension of the pulmonary histoplasmosis and large cavity formation. 


Case v. H. D., a sixty-two year old white man, 
was admitted on January 11, 1955. He was born in 
Tippecanoe County, Indiana, but had lived in 
Macon County for thirty-six vears where he worked 
as a locomotive engineer for the Wabash Railroad. 
(Table 1.) A chest lesion was first discovered in a mass 
survey program for tuberculosis in the summer of 
1951. He was referred to the Clinic of Macon County 
Tuberculosis Sanatorium for follow-up on November 
10, 1951. History revealed that there had been a single 
slight contact with a tuberculosis infection in his 
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sister-in-law. There were no known cases of tuberculo- 
sis in his family. He had never lived on a farm al- 
though he had raised pigeons in 1935. His symptoms 
consisted of cough, productive of a small amount of 
sputum. There had been no hemoptysis, chest pain, 
malaise or fatigue. Slight anorexia had developed, 
and he had lost 10 pounds in weight during the 
previous six months. He weighed 144 pounds. The 
chest roentgenogram showed an infiltrative lesion in 
the upper lobe of the right lung. (Fig. 9A.) The left 
mid-lung field showed a small area of infiltration. 


J.B.C. 6-23-51 |. B.C. 6.4. 
4 
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Fic. 9. Case v. A and B, chest roentgenograms taken approximately four years and seven months apart showing 
enlargement of the right apical lesion and increase in size of the cavity. 


Fic. 10. Case v1. A and B, chest roentgenograms taken approximately four years and six months apart, showing per- 


sistence of the bilateral apical lesions. 


Three sputum cultures for tubercle bacilli were nega- 
tive. The tuberculin skin test was read as negative and 
the histoplasmin skin test as 3 plus. 

The patient was seen again at the clinic in Novem- 
ber 1953. The chest lesions remained essentially the 
same. Cough, productive of a large amount of sputum, 
and fatigue were the predominant symptoms. The 
tuberculin skin test again was read as negative and 
the histoplasmin skin test as positive. A complement 
fixation test showed a high titer (1:64) for histo- 
plasma antibodies. Cultures of sputum for tubercle 
bacilli were again negative. H. capsulatum was 


readily cultured from the sputum on the initial 
attempt. 

In November 1954, hospitalization was recom- 
mended. On admission to the sanatorium he weighed 
123 pounds. His chief symptom still was a chronic 
productive cough. The sputum had never been foul. 
Some dyspnea had developed in the past year, but 
there had been no chest pain, associated chills, fever 
or night sweats. Fatigue and weakness had occurred 
during the past three years. A Parkinsonian tremor 
had also developed over the past eight years which 
forced him to retire in 1948. 
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Chronic Pulmonary Histoplasmosis with Cavitation 


The patient appeared to be well developed but 
undernourished and chronically ill. Marked tremor 
was present. There were no lesions of the skin and 
mucous membranes, nor was lymphadenopathy 
present. The chest showed lack of expansion on the 
right side. ‘There was dullness to percussion over the 
right apex where bronchovesicular breath sounds and 
rales were heard. The heart showed no abnormalities. 
The blood pressure was 130 mm. Hg systolic and 
80 mm. Hg diastolic. There were no abdominal 
masses, and the liver and spleen were not enlarged. 
The clinical and laboratory findings are shown in 
Tables 1 through v. The repeated skin tests were 
positive with histoplasmin but negative with tuber- 
culin. Cultures of sputum for tubercle bacilli were 
negative, but always positive for histoplasma or- 
ganisms. (Table 1v.) The complement fixation test 
for antibodies to H. capsulatum was again positive 
in a significantly high titer of 1:64. (Table v.) A 
diagnosis of chronic active pulmonary histoplasmosis 
was made. 

During seven months of ambulatory care and 
treatment with INH in the sanatorium, the patient 
gained 17 pounds. Histoplasma organisms had been 
isolated repeatedly from his sputum (Table tv) and 
the complement fixation test had remained positive. 
Tubercle bacilli had never been isolated. During 
five and a half years of observation there had been a 
gradual progression of the right apical lesion with 
enlargement of the cavity and increasing fibrosis in 
the remainder of the right lung. (Fig. 9B.) When 
last seen at the clinic on June 29, 1956, the patient 
appeared weaker and his Parkinson’s disease was 
more marked. His cough had continued, but there 
was no evidence of extrapulmonary histoplasmosis. 
On December 21, 1956, an acute irrational episode 
developed and the patient was admitted two days 
later to the Wabash Railroad Employees Hospital 
where a diagnosis of pneumonia was made. He died 
a few hours later. History revealed that there had 
been no febrile symptoms or change in the character 
of sputum before his sudden illness. Permission to per- 
form a postmortem examination was not obtained, 
but it is unlikely that death was due to an acute 
pneumonic process. 


Case vi. M. H., a seventy year old white man, 
was admitted on August 23, 1953. He was referred to 
the Sanatorium Clinic on June 27, 1953, for routine 
examination by his physician because of a cold, and a 
pulmonary lesion was incidentally discovered on a 
roentgenogram. 

The patient was born in Fayette County and was a 
farmer all his life. (Table 1.) He had been retired for 
five years but visited the farm frequently. His mother 
had died of tuberculosis at the age of seventy-five 
and one sister was treated in the sanatorium for 
tuberculosis. He had generally been well but had 
‘‘left-sided’’ pneumonia at age thirty. He had not 
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been feeling well beginning in 1950 and since that 
time had gradually lost weight. Cough with expecto- 
ration of blood-streaked sputum had persisted for 
the past three years. He had experienced slight dysp- 
nea with associated fatigue for a year. In July 1953 he 
had an episode of pain in the left side of the chest. For a 
few months before admission he had had night sweats. 

On admission he weighed 119 pounds, whereas one 
year previously he had weighed 133 pounds. He ap- 
peared well developed, although undernourished and 
chronically ill. There were no lesions of the skin or 
mucous membranes. There was dullness to percussion 
over the upper left side of the chest and rales were 
heard in the upper right side of the chest. The heart 
was normal. The blood pressure was 134 mm. Hg 
systolic and 80 mm. Hg diastolic. There was no 
lymphadenopathy. The liver and spleen were not 
enlarged; no abdominal masses were felt. 

The clinical and laboratory findings are shown in 
Tables u through v. The chest roentgenogram showed 
bilateral apical pulmonary infiltrates with cavitation. 
(Fig. 10A.) Skin tests with tuberculin and histoplas- 
min were both positive, 3 plus with the latter antigen. 
The diagnosis on admission was bilateral far-advanced 
pulmonary tuberculosis. However, repeated sputum 
cultures for tubercle bacilli were negative, whereas 
H. capsulatum has been easily isolated from the 
sputum during the past five years. (Table rv.) Eight 
of ninety-seven sputum smears for tubercle bacilli 
were read as positive, although cultures were never 
positive. Guinea pig inoculation also failed to produce 
either a positive tuberculin test or tuberculous lesions 
in the animals. The complement fixation test for 
histoplasma antibodies has been consistently present 
in significant titer for five years. (Table v.) 

The patient was in the sanatorium for sixteen 
months; he gained 40 pounds during this time. He 
was treated with complete bedrest for five months and 
with streptomycin, PAS and INH until November 
1954. He was last seen in the Sanatorium Clinic in 
June 1958, at which time he was quite symptom-free 
except for a slight cough with expectoration. His 
weight had remained constant at 155 pounds. A 
chest roentgenogram taken in December 1957 showed 
persistence of the fibrous apical lesions bilaterally 
with cavitation on the left. (Fig. 10B.) The complement 
fixation test at present remains positive at a titer of 
1:32, indicating continued activity of his histoplasma 
infection. 


Case vu. C. B., a forty-seven year old white man, 
was admitted on November 9, 1953. A lesion of the 
lung was discovered in August 1953 on a roentgeno- 
gram taken in a mass survey for tuberculosis. He had 
lived in Macon County for thirty years and was 
employed as a yard clerk for the Illinois Central 
Railroad. (Table 1.) 

He had first been referred to the Sanatorium Clinic 
as early as January 1944. At that time he stated that 
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Fic. 11. Case vu. Chest roentgenograms. A, before right upper lobectomy showing infiltrative lesion with multiple 
small cavities. B, three years and three months postoperatively. There is no recurrence of the lesion. 


Fic. 12. Case vm. A and B, chest roentgenograms taken at an approximate interval of two years and seven months 
showing enlargement of a cavity in the left apical infiltration with no change in fibrous scarring on the right. 


his three sisters, two brothers, father and stepmother 
had all died of tuberculosis, the last death occurring 
in 1930. He also stated that he had had influenza in 
1917, pneumonia in 1943 and an acute febrile illness 
in 1944. A chest roentgenogram taken in 1944 was 
said to be normal. 

When the lesion of the lung was first discovered in 
the survey of August, the patient was referred again 
to the Sanatorium Clinic in September 1953. He then 
gave a history of cough with non-foul sputum, fatigue, 


exertional dyspnea, malaise and anorexia. There had 
been a 25 pound loss in weight. Night sweats and 
fever were not present. Chest pain had been ex- 
perienced for eight days before admission. He had 
felt poorly since contracting a ‘“‘cold’”’ in December 
1952. 

On admission he weighed 159 pounds. He appeared 
to be well developed and well nourished, and cer- 
tainly not chronically ill. ‘There were no lesions of 
the skin or mucous membranes. The chest showed no 
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abnormalities; no rales were heard. The blood pres- 
sure was 110 mm. Hg systolic and 70 mm. Hg dias- 
tolic. There were no abdominal masses. The liver, 
spleen and lymph nodes were not enlarged. 

The clinical and laboratory findings are shown in 
Tables mu through v. Skin tests with tuberculin and 
histoplasmin were both positive. The roentgenogram 
of the chest revealed a right apical infiltration with 
cavitation confirmed by planigram. (Fig. 11A.) The 
left lung showed some emphysema and calcification 
in the middle third. The diagnosis on admission was 
far advanced active cavitary tuberculosis. 

The patient remained in the hospital for fourteen 
months during which time he was on a regimen of 
complete bedrest for five months and was treated 
with streptomycin, PAS and INH because of the 
pronounced family history of tuberculosis. He gained 
47 pounds in weight and the right apical infiltrate 
appeared to clear slightly. 

During his hospital stay repeated examinations of 
the sputum were negative for tubercle bacilli. 
(Table tv.) H. capsulatum, however, was cultured 
on several occasions from the sputum. Complement 
fixation tests for histoplasma antibodies were per- 
sistently positive in significant titer. (Table v.) The 
diagnosis was consequently changed to chronic cavi- 
tary histoplasmosis. Since the cavitary lesion was 
unilateral and well localized, surgical removal was 
advised. An upper right lobectomy was performed by 
Dr. William Adams at the University of Chicago 
Clinics on November 11, 1954. H. capsulatum was 
cultured from caseous material within the lumen of 
the cavity as well as from a ground tissue suspension 
of the cavity wall. 

The postoperative course was uneventful, although 
injury to the right phrenic nerve resulted in prolonged 
paralysis of the right diaphragm. At present, virtually 
normal mobility of the right diaphragm has been 
restored. There has been no further cough. The 
sputum has remained negative for histoplasma or- 
ganisms and the complement fixation titer of histo- 
plasma antibodies has slowly fallen over the three- 
and-a-half year period since surgery, although still 
persisting at a low titer. The patient has been back to 
full employment for the past two and a half years. 
Slight fatigue and dyspnea on exertion persists. His 
vital capacity shows approximately 32 per cent reduc- 
tion from the normal. His weight is now 194 pounds. 
There has been no roentgenographic evidence of 
recurrence of the chest lesion some three years follow- 
ing surgical resection. (Fig. 11B.) 


Case vi. R. B., a sixty-seven year old white man, 
was admitted on June 20, 1955. This retired freight 
and passenger conductor worked as a railroad em- 
ployee from fifteen years of age to retirement in 
August 1952. He retired to the country where he 
raised chickens for some time and cleaned the foul 
and dusty coops but once a year. He was born in 
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Fayette County, in which he lived all his life. (Table 
1.) He has had no known major illness. His only con- 
tact with tuberculosis was a friend who is now hos- 
pitalized in a sanatorium in Normal, Illinois. 

The patient first became aware of his chest disease 
in November 1952, as a result of a routine roentgeno- 
gram taken by the railroad company. The sputum at 
that time was examined for tubercle bacilli, but none 
were found. A diagnosis of inactive tuberculosis was 
made. The next roentgenogram was taken in 1955 
during a mass survey. Following this, he was sent 
to the Macon County Tuberculosis Sanatorium for 
further study. 

On admission, his chief symptom was a four-month 
old cough productive of 2 ounces of purulent sputum 
per day. In March 1955 he had hemoptysis of about 
1 pint of blood over a three-day period. There had 
been no history of fever, sweats, chills, fatigue or 
weakness. During the preceding year he had lost 
14 pounds, but his appetite had always been poor. 
He denied any susceptibility to respiratory infections. 

On physical examination he appeared thin but well 
nourished and neither acutely nor chronically ill. He 
weighed 126 pounds. The skin and mucous mem- 
branes showed no lesions and there was no lym- 
phadenopathy. The heart revealed no abnormalities. 
The blood pressure was 140 mm. Hg systolic and 
80 mm. Hg diastolic. The chest was symmetrical. 
The percussion note was slightly diminished on both 
sides; the breath sounds were bronchovesicular and 
rales were heard bilaterally. The abdomen was soft 
and not tender. The liver, spleen and kidneys were 
not palpable. Tuberculosis was considered to be the 
diagnosis, but histoplasmosis was also suspected. 

The clinical and laboratory findings are shown in 
Tables u through v. The roentgenogram of the lung 
showed infiltrations in the apices bilaterally, with 
cavitation on the left. (Fig. 12A.) Skin tests with 
tuberculin and histoplasmin were both positive. 
Repeated examinations of sputum for tubercle bacilli 
were negative. (Table rv.) On the other hand, H. cap- 
sulatum was easily cultured from the sputum by sev- 
eral different laboratories. The complement fixation 
test for antibodies to the histoplasma organism was 
positive in a serum dilution of 1:256. 

The patient remained in the sanatorium for three 
months, during which time he gained 7 pounds. He 
received no drug therapy. His physical state has 
apparently remained quite static. When last seen in 
May 1958, he had a slight cough, fatigue and exer- 
tional dyspnea, but felt generally well otherwise. He 
weighed 127 pounds. He denied having night sweats, 
fever or chest pain. Physical examination revealed 
bronchovesicular breath sounds in the left apex with 
post-tussive rales. The cavitary lesion on the left had 
persisted and appeared to be slightly larger and more 
discrete, with increased infiltration. (Fig. 12B.) The 
complement fixation test has remained strongly posi- 
tive, indicating continued activity of pulmonary histo- 
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plasmosis. The patient has refused surgical resection 
of the cavitary lesion. 


Case tx. R. M., a fifty-eight year old white man, 
was admitted on September 26, 1955. His pulmonary 
lesion was first discovered by routine roentgeno- 
graphic examination in July 1955. The patient was 
born in Douglas County and lived in central Illinois 
all his life. He had worked as a pipe fitter for a gas 
company for the past ten years. (Table 1.) There was 
no history of any tuberculosis contacts. A chest 
roentgenogram taken in 1944 was said to be negative. 
He was referred to the sanatorium as a case of moder- 
ately advanced tuberculosis. On admission he stated 
he felt well. He had a mild cough and raised some 
sputum in the morning, but he had never experienced 
hemoptysis. There was no history of fever, dyspnea, 
fatigue, night sweats or anorexia. He had lost about 
12 pounds of weight during the previous year. 

On physical examination he weighed 133 pounds 
and did not appear acutely or chronically ill. There 
were no lesions of the skin or mucous membranes. 
The chest expanded equally. Rales were heard in the 
left apex. The heart was normal and the blood pres- 
sure was 152 mm. Hg systolic and 90 mm. Hg dias- 
tolic. There was no lymphadenopathy; the liver and 
spleen were not enlarged. 

The clinical and laboratory findings are shown in 
Tables m through v. The chest roentgenogram 
showed calcification and dense infiltration with cavi- 
tation in the left apex. (Fig. 13A.) Skin tests with 
tuberculin and histoplasmin were positive. (Table rv.) 
Only four of eighteen sputum smears showed acid-fast 
organisms, while all cultures of sputum for tubercle 
bacilli were negative. However, cultures for H. capsu- 
latum were repeatedly positive. The initial comple- 
ment fixation test was positive for histoplasmosis at 
a titer of 1:128. (Table v.) 

While in the sanatorium, the patient gained weight 
and continued to be asymptomatic. Because of 
localization of the histoplasma lesion to the left apex, 
surgical resection was advised. On May 16, 1956, 
a left apical posterior segmental resection was per- 
formed at the University of Chicago Clinics. Post- 
operative recovery was uneventful. A roentgenogram 
of the chest twenty-two months after operation 
showed slight scarring in the region of the resection. 
Cultures of the cavity wall were positive for H. cap- 
sulatum and negative for tubercle bacilli. After surgi- 
cal removal of the cavity the sputum became negative 
for histoplasma organisms and has remained so. The 
complement fixation test has fallen to very low titers, 
indicating that surgical removal of the focus of infec- 
tion has been achieved. When last seen in March 
1958, the patient was asymptomatic and working 
regularly. His weight was 138 pounds. The chest 
roentgenogram remained unchanged and continued 
to show only the slight scarring at the site of the 
resection. (Fig. 13B.) 


TASE X. C. W., a fifty-two year old white man, 
was admitted on October 29, 1955. He was born in 
Pana, Illinois, where he lived until the age of four- 
teen. Since then he has lived in Macon County where 
he has been employed as a printer all his working life, 
except for one year when he worked for the railroad 
and another year when he worked as a farmer. The 
only history of tuberculosis in the family has involved 
his mother-in-law. She has had tuberculosis of the 
hip, which is now inactive. 

Frequent chest microfilms from 1949 through 1954 
had been reported normal. A chest lesion was first 
detected on a roentgenogram taken during a mass 
survey for tuberculosis at Decatur, Illinois, in the 
summer of 1955. At that time he had only mild 
fatigue but was otherwise completely asymptomatic. 
In particular, there was no chest pain, loss of weight, 
anorexia, cough or expectoration. 

On admission, he appeared well developed, well 
nourished and not chronically ill. His weight was 
139 pounds. There were no lesions of the skin or 
mucous membranes; lymphadenopathy was not 
present. The chest was symmetrical. The percussion 
note was diminished over the left apex, associated 
with bronchovesicular breath sounds and a few rales 
in the area. The heart examination revealed no 
abnormalities. The blood pressure was 130 mm. Hg 
systolic and 80 mm. Hg diastolic. The abdomen was 
soft and a scar in the right upper quadrant was 
visible, the result of a subtotal gastrectomy performed 
in March 1951 for adenocarcinoma of intermediate 
grade malignancy. The liver and spleen were not 
enlarged. 

The clinical and laboratory findings are shown in 
Tables u through v. The chest roentgenogram 
revealed an infiltrative lesion with cavitation in the 
left apex. (Fig. 14A.) On admission, tuberculosis was 
suspected. The skin test with tuberculin was mildly 
positive but strongly positive with histoplasmin. Re- 
peated examination of sputum for tubercle bacilli by 
smear and culture revealed no organisms. (Table tv.) 
On the other hand, cultures of sputum for H. capsu- 
latum were repeatedly positive. The complement fix- 
ation test for histoplasma antibodies was positive at a 
high titer of 1:256. (Table v.) 

The patient was treated with bedrest in the sana- 
torium for a month but on November 28, 1955, he left 
against medical advice. He has been working steadily 
in his print shop ever since and participates in bowling 
regularly. He has had no symptoms except for a slight 
productive cough. His weight has remained constant 
since 1955. A chest roentgenogram, taken in February 
1957, showed left apical clearing, although the cavity 
has become more discrete. Sputum cultures were 
negative for H. capsulatum at that time. His most 
recent roentgenogram showed the well circumscribed 
cavity persisting in the left apex. (Fig. 14B.) The 
complement fixation test fell in titer as apical clearing 
occurred. However, the persisting lower but positive 
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Fic. 13. Case 1x. Chest roentgenograms; A, approximately eight months before left apical posterior segmental resection 
showing character of left cavitary lesion. B, twenty-two months after operation. There is no recurrence of the lesion; 


slight scarring is noted at the site of resection. 


Fic. 14. Case x. A and B, chest roentgenograms taken at a two and a half year interval showing increasing discreteness 
of the left upper lobe cavitation but with some clearing of the infiltrate. 


titer would indicate continuing activity of the disease 
process within the more effectively walled-off cavity. 


Case x1. R. D., a forty-eight year old white man, 
was admitted on May 20, 1956. He was born in Coles 
County, located in central Illinois, where he lived 
essentially all his life, working as a gardener specializ- 
ing in tree planting and care. (Table 1.) He had been 
to California on several occasions. The last trip was 
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during February and March 1956 at which time he 
became easily fatigued. He worked at an outdoor job 
in the San Joaquin Valley during that time. The only 
contact with tuberculosis was through a brother who 
died of this disease in 1929. He was referred to the 
sanatorium by a physician who discovered pulmonary 
lesions by roentgenographic examination on May 1, 
1956. 

At the time of admission the patient stated that he 
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Fic. 15. Case x1. Chest roentgenograms. A, regular anteroposterior. B, planigram showing large infiltrative lesion in 


the left upper lobe containing multilocular cavities. 


had not felt well since the summer of 1955 when he 
first noticed fatigue. During the past year he had 
lost 8 pounds in weight. Through February and 
March 1956 fatigue became pronounced, and in 
April he had a febrile episode described as “‘flu.”” The 
symptoms were cough productive of sputum, fever, 
night sweats and pain in the left side of the chest. 
There was no hemoptysis. He saw no physician at this 
time. His diagnosis on admission to the sanatorium 
was far advanced bilateral tuberculosis. 


Fic. 16. Same case. Chest roentgenogram taken January 
7, 1958, showing healed left apical lesion with residual 
linear scarring. 


His weight was 117 pounds, as compared to 
125 pounds one year previously. He appeared chroni- 
cally ill. There were no lesions of the skin or mucous 
membranes. Chest expansion was equal bilaterally. 
There was dullness to percussion and post-tussive 
rales were heard anteriorly and posteriorly over the 
upper left lung field. The heart was normal and the 
blood pressure was 112 mm. Hg systolic and 78 mm. 
Hg diastolic. There was no lymphadenopathy, and 
the liver and spleen were not enlarged. 

The clinical and laboratory findings are shown in 
Tables n through v. The chest roentgenogram showed 
bilateral apical infiltration, although more extensive 
on the left. (Fig. 15A.) A planigram revealed a locu- 
lated cavity in the left apex. (Fig. 15B.) Skin tests 
with tuberculin and histoplasmin were positive. A 
coccidioidin skin test was negative. Sputum smears 
and cultures for tubercle bacilli were repeatedly nega- 
tive. Five cultures over a two-month period were 
positive for H. capsulatum. (Table 1v.) The comple- 
ment fixation test for histoplasma antibodies was 
positive in a serum dilution of 1:16. (Table v.) No 
complement fixing antibodies to coccidioidin have 
been present in the serum. 

After being admitted to the sanatorium, the patient 
was started on antituberculous therapy consisting of 
streptomycin and INH. However, he left the sana- 
torium against medical advice after a short stay. He 
moved to California in January 1957 and returned to 
Coles County, Illinois, four months later. He had 
received no treatment or examination until he was 
seen again in the Sanatorium Clinic on January 7 
1958. His only complaints were slight cough produc- 
tive of sputum and mild dyspnea. His weight was 
12914 pounds, although he had weighed as much as 
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136 pounds after leaving the sanatorium in 1956. His 
alcoholic intake had been notable, however. 

The chest roentgenogram taken in January 1958 
(Fig. 16) showed a striking change. Only light fibrous 
infiltration remained in the right apex; the left apex 
showed only linear scarring. There was complete 
disappearance of the extensive cavitation and infiltra- 
tion present previously. His complement fixation titer 
had fallen to 1:2, compatible with healing of the 


chest lesion. 


Case xu. E. C., a fifty-eight year old white man, 
was admitted on September 19, 1956. Except for 
brief periods (months) of living in Arizona, Texas and 
Missouri in 1927 for health reasons, he had remained 
entirely in Fayette, Christian and Macon Counties, 
Illinois. (Table 1.) 

The patient was first seen in the Sanatorium Clinic 
in June 1943 at which time the tuberculin skin test 
was positive, and the chest roentgenogram was inter- 
preted as showing moderately advanced cavitary 
tuberculosis. Although he denied exposure to any one 
with this disease, he gave a history of hemoptysis and 
pleurisy during 1927. In November 1927, at the age 
of twenty-nine, he had suffered a severe pulmonary 
hemorrhage while husking corn. He continued to 
cough and feel weak, and had blood-streaked sputum 
again in 1934 and 1936. Following an episode of 
pleural pain, cough and expectoration in 1940, a 
roentgenogram was taken by his physician and the 
diagnosis of tuberculosis was entertained. He rested 
at home for three months during which time he 
gained weight. Upon returning to work he lost 
weight and continued to have right pleural pain. 

On June 30, 1943, he was initially admitted to the 
sanatorium but left against advice on September 20, 
1943. During this admission sputum cultures for 
tubercle bacilli and fungi were negative. Pneumo- 
thorax treatment was started but was discontinued 
because of extensive adhesions. A roentgenogram of 
the chest revealed dense fibrotic infiltration with 
cavitation in the upper lobe of the right lung. (Figs. 
17A and 17B.) Because of repeated hemoptysis, he 
finally consented to enter the sanatorium for a de- 
tailed examination. 

Upon admission on September 19, 1956, history 
revealed that he had worked as a janitor and laborer 
for the past five years. He had had three episodes of 
severe hemoptysis on September 3, 4 and 5 and again 
on the day before admission. He complained of some 
fatigue at the end of the day. There were no night 
sweats or fever. 

The physical examination revealed a well devel- 
oped, well nourished man who did not appear ill. 
He weighed 179 pounds. There were no lesions of 
the skin or mucous membranes. The chest showed 
diminished percussion over the right apex, and 
amphoric breath sounds were heard in the upper 
third of the right side of the chest. The heart rate 
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was 92. The blood pressure was 134 mm. Hg systolic 
and 72 mm. Hg diastolic. There was no local or 
generalized lymphadenopathy. The liver and spleen 
were not palpable. 

The clinical and laboratory findings are shown in 
Tables n through v. The tuberculin and histoplasmin 
skin tests were positive. The sputum cultures were 
negative for tubercle bacilli but positive for histo- 
plasma organisms. (Table tv.) The complement fixa- 
tion test for histoplasma antibodies was positive in 
serum dilutions of 1:16. (Table v.) Compared with 
previous roentgenograms, there was a small increase 
in the size of the cavity in the apex of the right 
lung. (Figs. 18A and 18B.) A diagnosis of pulmonary 
histoplasmosis with cavitation was made. Because of 
the repeated hemoptysis, an upper right lobectomy 
was recommended. 

The patient entered the University of Chicago 
Clinics on October 28, 1956. Cultures of the sputum 
were again negative for tubercle bacilli but positive 
for H. capsulatum. Skin tests were positive with 
histoplasmin and tuberculin but negative with 
blastomycin and coccidioidin. The blood findings 
were similar to those of the sanatorium admission 
shown in Table m. On November 2, 1956, an upper 
right lobectomy was performed. The patient made a 
good recovery, except for residual paralysis of the 
right diaphragm. Repeated cultures of the sputum 
were negative for tubercle bacilli and H. capsulatum 
following removal of the lesion. Cultures of the con- 
tents and wall of the cavity were positive for H. cap- 
sulatum but negative for tubercle bacilli. 

One year after surgical resection this patient con- 
tinued to have considerable reduction in pulmonary 
function and was unable to work. Further follow-up 
has been extremely difficult. The complement fixation 
test continues to be positive but has fallen gradually 
in titer. The last chest roentgenograms, taken in 
November 1957, showed no evidence of the cavitary 
lesion. There was fibrous infiltration and thickening 
of the pleura in the right apex. Paralysis of the right 
diaphragm was present. 


Case xu. P. E., a fifty year old white man, was 
admitted on November 16, 1956. He was born and 
has lived all his life in Piatt County located in central 
Illinois. (Table 1.) His only occupation had been that 
of a farmer, raising chickens along with livestock and 
grain. He gave no history of exposure to tuberculosis, 
although he drank raw milk from his cows. Biannual 
chest roentgenograms had “been obtained in mass 
surveys for tuberculosis by this patient since 1948. 
These had been reported as normal until June 1956 
when a pulmonary infiltrate was detected. A repeat 
chest roentgenogram in October 1956, again demon- 
strated a left apical infiltrate. Several sputum exami- 
nations for tubercle bacilli were negative. He was 
referred to the sanatorium for admittance. 

On admission, the patient was completely asympto- 
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Fic. 17. Case xu. Chest roentgenograms. A, regular anteroposterior. B, planigram showing cavitary lesion in right 


upper lobe. 
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Fic. 18. Same case. Chest roentgenograms. A, regular anteroposterior. B, planigram taken approximately thirteen 
years later showing enlargement of the cavity, but essentially no total change in the character of the right apical lesion. 


matic except for a slight productive cough. He denied 
fever, sweats, dyspnea, fatigue or chest pain. His 
weight was 182 pounds, as it had been for the past 
ten years. The diagnosis on admission was minimal 
active pulmonary tuberculosis, although histoplasmo- 
sis was seriously considered. 

Physical examination revealed a healthy white 
man. There were no lesions of the skin or mucous 
membranes. The lung fields were clear. The heart 
was normal. The blood pressure was 128 mm. Hg 
systolic and 70 mm. Hg diastolic. There was no 
enlargement of lymph nodes, liver or spleen. 

The clinical and laboratory findings are shown 
in Tables mu through v. A chest roentgenogram 
showed an infiltration in the left apex without cavita- 
tion. (Figs. 19A and 19B.) The histoplasmin and 
tuberculin skin tests were positive. Repeated attempts 
to demonstrate tubercle bacilli in the sputum were 
unsuccessful. (Table 1v.) H. capsulatum, however, 


was isolated readily. The complement fixation test 
was positive for antibodies to H. capsulatum at a 
1:2 serum dilution. (Table v.) The patient was ob- 
served for fifty-eight days in the sanatorium; he was 
treated with bedrest as well as antituberculous therapy 
consisting of streptomycin, PAS and INH. On Janu- 
ary 12, 1957, he was discharged with a diagnosis of 
active histoplasmosis. 

He performed his usual farming activities in a rou- 
tine manner throughout the summer of 1957. He felt 
well and was completely asymptomatic. Frequent 
roentgenograms showed the left apical infiltrate to be 
unchanged, until the fall of 1957 when cavitation 
frankly occurred and increased in size. (Fig. 20.) 

The patient was admitted to the University of Chi- 
cago Clinics on February 26, 1958, for surgical resec- 
tion of the cavitary histoplasma infection. Intra- 
venous amphotericin B was administered for eight 
days before surgery, the dosage being increased to 
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Fic. 19. Case xm. Chest roentgenograms. A, regular 
anteroposterior (B), planigram five months later showing 
left apical infiltrate without cavitation. 


80 mg. per day. The administration of benadryl and 
salicylates helped to keep toxic manifestations ade- 
quately repressed. It is remarkable that daily sputum 
cultures which had been strongly positive for H. 
capsulatum became absolutely sterile several days 
after therapy with amphotericin B* had been insti- 
tuted. On March 12, 1958, a resection of the left 
apical posterior segment was performed by Dr. 
William Adams. The use of amphotericin B had 
to be discontinued postoperatively because of 
fever and shaking chills. A pneumothorax and 
pleural effusion necessitating repeated thoracenteses 
complicated the recovery period. However, the 
patient was discharged on the seventeenth post- 
operative day. Cultures of the caseous material 
within the cavity grew out only a few slow-growing 
rather atypical colonies of H. capsulatum. Repeated 
sputum cultures for fungi and tubercle bacilli were 
negative following surgery. 

The patient has resumed his normal farm chores 
and feels very well. A recent chest roentgenogram 
showed complete resorption of the pneumothorax 
and effusion and re-expansion of the left lung. The 
complement fixation test for histoplasma anti- 
bodies has remained unchanged at a low titer of 1:4. 
(Table v.) 


* Supplied under the trade name Fungizone® through 
the courtesy of E. R. Squibb & Co. 
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Fic. 20. Same case. Chest roentgenogram fifteen months 
later showing discrete left apical cavitation. 


ANALYSIS OF CASES 


Findings on Admission. All thirteen patients 
were white and more than forty-five years of age 
when they first came under observation. 
(Table 1.) Their ages ranged from forty-seven 
through seventy-five. Twelve were male and 
one was female. Their past or present occupa- 
tions neither appeared to play a particular part 
in their illness nor pointed to a specific diagno- 
sis. However, five patients had engaged in farm- 
ing or gardening activities. All but one were 
thought initially to have pulmonary tuberculo- 
sis. Seven were brought to medical attention 
through mass surveys for tuberculosis. Two were 
referred by Tuberculosis Boards, and four were 
referred by their private physicians. All thirteen 
patients were born, lived and worked in central 
Illinois most of their lives. Central Illinois is 
located in the geographic area of the United 
States in which histoplasmin sensitivity is high. 
A previous study by Beadenkopf et al. has shown 
that over 75 per cent of high school students in 
Macon County, Illinois, reacted in a positive 
manner to histoplasmin skin test antigen [40]. 

A list of symptoms at the time of admission to 
the sanatorium is shown in Table 1. Subjective 
findings, such as fever, sweating, chills, fatigue 
and malaise, usually associated with a pulmo- 
nary infectious process, were not remarkable in 
these thirteen cases. Four patients (Cases 1, 1x, x 
and x11) were, in fact, considered to be asymp- 


a 
of 
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tomatic. Cough, productive of variable quanti- 
ties of sputum, was present in all patients. The 
sputum was purulent in five cases. Only two 
had frank hemoptysis while three others had 
blood-streaked sputum on occasion. Foul-smell- 
ing sputum, characteristic of putrid abscesses 
of the lung, was not characteristically present. 
Progressive debilitating symptomatology was 
not the rule, occurring in only three persons 
(Cases 1, Iv and v). 

© Physical examination and history, as shown in 
Table m, revealed varying degrees of weight loss, 
ranging from 0 to 25 pounds. Symptoms com- 
patible with the final diagnosis of histoplasmosis 
had been present for variable periods, ranging 
from one month to as long as sixteen years, 
before the patients were seen at the sanatorium. 
In all but three cases there was a history of con- 
tact with tuberculous individuals. Multiple ex- 
posures were notable in three cases. None of the 
thirteen patients had evidence of systemic in- 
volvement. Lymphadenopathy and _hepato- 
splenomegaly were not present. The red blood 
cell counts and hemoglobin determinations were 
generally normal; only one patient (Case vim) 
was somewhat anemic. The red blood cell 
sedimentation rate was moderately elevated in 
all but two cases. The white blood cell counts 
were usually normal or only slightly elevated. 
The urine examinations were within normal 
limits in all cases. Chest roentgenograms showed 
varying degrees of unilateral or bilateral pulmo- 
nary infiltration and cavitation which simulated 
tuberculosis. Hilar and/or peripheral calcifica- 
tions were noted in all cases. 

It is shown in Table tv that the skin tests with 
tuberculin were positive in all but one case. 
However, examinations of the sputum for 
tubercle bacilli were repeatedly negative, except 
for occasionally positive smears in two cases. In 
none was the sputum positive for tubercle bacilli 
by culture or guinea pig inoculation. 

Table tv also shows that all thirteen patients 
reacted in a positive manner to the histoplasmin 
skin test (100 per cent). Sputum examinations 
by direct culture or mouse inoculation were 
repeatedly positive for H. capsulatum in all! 
cases. The complement fixation test for histo- 
plasma antibodies was positive in all but one 
case (Case m1). During the five years of observa- 
tion in this case there was no change in the 
cavitary lesion which might suggest activity of 
the lesion; there was, however, evidence of cal- 
cium deposition in the wall of the cavity com- 
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patible with healing. All the complement fixing 
antibody titers were only mildly or moderately 
elevated. Significance was attached to even the 
initial,:1:2 serum dilution of histuplasma 
antibodies. 

Follow-up. Since all these individuals, except 
one, were thought at first to have tuberculosis, 
they were treated for such in the sanatorium 
over varying’ periods of time. All gained weight 
and had reduction in the amount of sputum 
expectorated daily. All the patients, with the 
exception of four (Cases m, m1, x and x1) have 
been productive of sputum from which H. cap- 
sulatum could be easily and regularly isolated 
throughout the course of their illness. Some of 
these patients have shown progression in their 
pulmonary lesions. Others have remained sta- 
tionary or fluctuated between extension and 
regression of the lesion. As an exception, one 
patient (Case x1) has had complete healing of 
this cavitary lesion recently. 

Two ‘patients (Cases v and vu), died in 
December 1956, the former from arteriosclerotic 
heart disease and the latter probably from a 
cerebrovascular accident. One patient (Case 1v) 
has shown marked progressive extension of his 
lesions associated with massive hemoptysis and 
profuse quantities of sputum expectorated daily. 
One patient (Case 1) died as a result of a gastric 
hemorrhage twenty days after lobectomy. Two 
patients (Cases m and vi) are clinically well at 
present, but the positive complement fixation 
titers indicate that the disease process in the 
lungs is still active. Four others (Cases vu, 1x, 
xm and xu) have apparently been cured by 
lobectomy, as indicated by absence of the lesion 
by roentgenographic examination, negative cul- 
tures, improved physical state and complement 
fixation titers falling toward the negative. Only 
one patient (Case x1) was treated with am- 
photericin B before surgical resection, resulting 
in presurgical sterilization of his sputum. 
Another patient (Case x) has been asymptomatic 
and has had some clearing of his pulmonary 
lesion, and falling of the complement fixation 
titer without specific therapy. One patient 
(Case vu) has a unilateral lesion which was 
thought to be suitable for resection, but he 
refuses to have anything done because of his 
age. 

From the data in Table v, the complement 
fixation test is demonstrated to be an excellent 
procedure for the diagnosis and prognosis of 
chronic cavitary histoplasmosis. With the ex- 
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TABLE VI 
AGE RANGE OF REPORTED AND AUTHORS’ CASES OF 
CAVITARY HISTOPLASMOSIS——EIGHTY-SIX CASES 
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TABLE VII 
SEX AND RACE OF REPORTED AND AUTHORS’ CASES 
OF CAVITARY HISTOPLASMOSIS—EIGHTY-SIX CASES 


Age (yr.) 


lo 20 29 30- 39) 40- 49) 50-59 60- 69) 
_| 


| 

Reported . 3 | 14 
Authors’ 


1 


| 
| 


Male Female 


| 


White | Negro | White | Negro 


Reported. . . 
Authors’. . 


TABLE VIII 
DURATION OF ILLNESS BEFORE DETECTION OF 
CAVITARY HISTOPLASMOSIS (REPORTED CASES—60;* 
AUTHORS’ CASES—13f) 


6/7 


Months 


Reported 
Authors’ . 


Reported 
Authors’ 


* One twenty years, one twenty-four years, one thirty 
years. 

tT One sixteen years. 
ception of one patient (Case m1) all had signifi- 
cant antibodies to the whole yeast histoplasma 
antigen. The most notable feature was the 
persisting, plateau-pattern of complement fixa- 
tion antibody titers when chronic disease ex- 
tended over a few months to as long as eight 
and a half years. The elevation of the titer was 
not generally significant. Surgical resection of 
the unilateral lesion in three cases (Cases vu, 
1x, and x1) produced a rather prompt drop in 
antibody titer. This is comparable to the course 
of acute histoplasmosis which heals spon- 
taneously. Spontaneous healing of cavitary dis- 
ease, as demonstrated by falling complement 
fixation titers in Cases x and x1, seems likely. 


REVIEW OF THE LITERATURE 


The thirteen cases of chronic cavitary histo- 
plasmosis presented in this paper closely resem- 
ble the seventy-three cases which have been 
previously described in detail [26,28,39,55-85]. 
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The age ranges are shown in Table vi, empha- 
sizing the fact that this is an adult form of histo- 
plasmosis, limited to the older age group. Eighty 
per cent of the patients were over forty years 
of age. Table vi demonstrates the predominance 
of the disease in the white male population. The 
infection occurred approximately nine times 
more frequently in males than females. Only 
three patients, two males and one female, were 
Negroes. At least a fourth of the patients were 
farmers or worked with the soil. The great 
majority were residents of the endemic area for 
histoplasmosis. The remainder had served tours 
of duty in Panama or South America. The dura- 
tion of illness before coming under observation, 
shown in Table vi, ranged from one month to 
thirty years. 

As seen in Table rx, seventy-three of eighty- 
two patients tested (90 per cent) gave a positive 
skin test with histoplasmin. The usefulness of 
the histoplasmin skin test as a clinical tool in 
the cavitary form of histoplasmosis is much more 
substantial than indicated by the 23 per cent 
non-reactors noted in a series of cases reported 
previously [37]. Only forty-two of seventy-nine 
tested (53 per cent) were tuberculin-positive. 
Of the total number of patients, thirty-eight 
(44 per cent) gave positive skin tests to both 
histoplasmin and tuberculin antigens. The 
organism, H. capsulatum, was isolated in all 
cases, either by direct culture of the sputum, 
biopsy, surgical or autopsy specimen, or was 
identified microscopically in tissue. Tubercle 
bacilli were cultured from eleven of the eighty- 
six patients, thus indicating a dual infection in 
8 per cent of the cases. The complement fixation 
test was positive for histoplasma antibodies in 
sixty-one of the seventy-five patients (81 per 
cent) in whom it was performed. 


70-79 
is | 20 | 16] 2 
31 6] 2] 2 0 
21 | 26 | 18 | 4 Total. . | 8 | 1 
| 
Cases | 8 | 9 /10)11)12 
281'616 ] 1 6 0 0 0 1 1 
2 2 2/1 
Years 
2] 3 2 meee 
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TABLE IX 
SKIN TESTS, CULTURES AND SEROLOGY ON REPORTED AND AUTHORS’ CASES OF CAVITARY 


HISTOPLASMOSIS COMBINED 


—EIGHTY-SIX CASES 


Skin Tests 


Positive 


Negative 
Not done 


Presence of Organism 
Complement 
Fixation for 
Tubercle H. capsulatum 


H. capsulatum Bacillus 


2 
19 75 14 
65 11 


* Sputum cultures, 68; biopsy or surgical cultures, 15; autopsy cultures, 1; organism identified in tissue, 2. 


TABLE X 
LOCALIZATION OF LESIONS IN REPORTED AND 
AUTHORS’ CASES OF CAVITARY HISTOPLASMOSIS— 
EIGHTY-SIX CASES 


Left | 


Upper | Bilateral | Other 
Lobe 


Right 
Upper | 
Lobe 


Reported 
Authors’ 


* Right lower lobe. 


The localization of the pulmonary lesions is 
shown in Table x. The preference for the upper 
lung fields and bilateral involvement in chronic 
histoplasmosis is remarkable. More than one- 
third of the patients had bilateral infiltration 
and cavitation. Thirty-four of these patients 
were subjected to a right or left upper lobectomy 
or segmental resection, as shown in Table x1. 
All but seven of the thirty-four were cured or 
improved. Of those showing no improvement, 
one had recurrence of a cavity and the other 
two had bilateral involvement with histoplasmo- 
sis or tuberculosis. The four deaths were due to 
postoperative complications, three of these 
deaths occurring in the fifty-five to sixty year 
old age group. 

Complete histories concerning symptoms and 
findings were not adequately given, but weight 
loss, fatigue, dyspnea, weakness and productive 
cough were frequently mentioned. Blood exami- 
nations, although rarely recorded, were gener- 
ally normal. Sedimentation rates were slightly 
to moderately elevated. 


TABLE XI 
RESULTS OF LOBECTOMY OR SEGMENTAL 
FOR CHRONIC CAVITARY HISTOPLASMOSIS IN 
REPORTED AND AUTHORS’ CASES—THIRTY-FOUR 
CASES 


RESECTION 


Not 
Improved 


Age 
Be Cured | Improved Died * 


* All postoperative deaths: hemorrhage, pulmonary 
embolism and gastrointestinal bleeding. 

t Recurrence of cavitation. 

tOne had bilateral tuberculosis; 
histoplasmosis. 


one bilateral 


Only five of the total number of patients have 
had dissemination of the disease from the chronic 
cavitary lesions, resulting in death. Lack of 
proper follow-up makes it impossible to gauge 
accurately the regressive, static or progressive 
nature of the chronic lesion in each case. How- 
ever, the disease is certainly not altogether a 
progressive one. 


COMMENTS 


The pathogenesis of active cavitary pulmo- 
nary histoplasmosis is not clear. The great 
majority of patients reported on in the litera- 
ture, as well as those in this series, lived in the 
geographic area of high histoplasmin sensitivity. 
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Thus they most likely acquired their sensitivity 
or a primary infection at an early age. From 
the available evidence, non-fatal primary pul- 
monary infections heal completely, resulting in 
eradication of the organism from the lesions. 
Some authors have considered the cavitary 
cases described in this report to be reactivation 
histoplasmosis, such as is seen in tuberculosis. 
However, there is no evidence that pulmonary 
histoplasmosis, once healed by fibrosis and calci- 
fication, becomes reactivated. Reinfection is the 
more plausible explanation. All these persons 
have had an opportunity to become reinfected 
from an environmental source and most of them 
bear evidence of primary calcified lesions in the 
hilar area. 

Many patients with cavitary histoplasmosis 
have also been shown to have active pulmonary 
tuberculosis, the histoplasma fungus being con- 
sidered a secondary invader. Which infection 
occurred first cannot be determined in many 
cases. The tuberculosis sanatorium has been the 
usual destiny of patients with newly discovered 
cavitary histoplasmosis, misdiagnosed as tuber- 
culosis, thus possibly inviting infection with the 
acid-fast bacillus. Secondary necrotizing exuda- 
tive histoplasma lesions can explain the cavita- 
tion seen in most of these persons. 

Treatment of pulmonary cavitary histoplas- 
mosis with chemotherapeutic agents and anti- 
biotics has been disappointing [86]. Further 
studies with a number of specific agents appear 
warranted. A favorable effect on the course of a 
few human infections and experimental infec- 
tions in animals have been reported with sulfon- 
amides, ethyl vanillate, beta-diethylaminoethy] 
fencholate, nystatin, disulfiram and a chemical 
bistertiary amine (amebacide) alone or in 
combination with other drugs. 

The most promising therapeutic agent at 
present is amphotericin B. The use of amphoteri- 
cin B combined with the surgical removal of the 
localized cavitary lesion provides the patient 
with the best therapy available. Surgical inter- 
vention alone offers promise of cure in carefully 
selected unilateral lesions. 


SUMMARY 


The clinical and laboratory characteristics of 
thirteen patients with chronic active pulmonary 
histoplasmosis are described. They were all 
initially considered to have tuberculosis; and 
indeed the roentgenographic findings and 
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clinical manifestations are indistinguishable 
from tuberculosis. 

Treatment in selected cases, as in tuberculo- 
sis, can be successfully carried out by surgical 
resection of the lesions. With the exception of 
amphotericin B, drug therapy has not been 
proved effective in patients with bilateral 
cavitation. 

In areas of high endemicity, physicians and 
health workers should be alerted to the fact 
that many cases of histoplasmosis may be found 
in tuberculosis sanatoriums. 


ADDENDUM 


Since this paper was submitted for publica- 
tion, several notable presentations of cases of 
chronic pulmonary histoplasmosis have ap- 
peared in print. Takaro et al. [87] reviewed five 
cases of cavitary disease, four of which were 
treated with surgical resection and the other 
with thoracoplasty. Only one of these patients 
died following resection. It was necessary to 
perform pneumonectomy on one patient for 
combined histoplasmosis and tuberculosis. The 
four patients surviving surgical therapy were 
considered cured. 

Ninety patients with chronic pulmonary 
histoplasmosis, seventy-eight of whom revealed 
cavities by roentgenographic examination, were 
presented by Rubin et al. [88]. Many of these 
cases, which have previously been reported in 
detail, are included in our review. Surgery was 
performed upon a total of nineteen patients. 
The disease proved fatal to sixteen patients, 
four of whom died following surgery. Thirteen 
per cent of the patients were proved to have 
both tuberculous and histoplasma infections. 
The histoplasmin skin tests were negative in 20 
per cent of the cases, and negative serological 
reactions persisted in 9 per cent of the cases. 

Eight additional patients with chronic cavi- 
tary histoplasmosis resembling tuberculosis were 
reported by Conrad et al. [89]. All but one of the 
patients demonstrated positive serologic tests 
for histoplasmosis. Successful surgical resection 
was performed upon two patients. Another 
patient died, although a course of amphotericin 
B had been administered. Since a diagnosis of 
tuberculosis was originally made on the majority 
of these patients, antituberculous therapy had 
been given to six. 

In our own studies, two of the patients (Cases 
Iv and vi) with bilateral cavitary disease have 
maintained constant complement fixation titers 
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of 1:64 and 1:32, respectively, for an additional 
year. (Table v.) The remarkable regression and 
healing of the cavitary disease in Case x1 has 
been further substantiated by the negative 
complement fixation test obtained since this 
paper was written. 
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The Postpneumonectomy State’ 
Clinical and Physiologic Observations in Thirty-Six Cases 


BENJAMIN BURROWS, M.D., ROBERT W. HARRISON, M.D., WILLIAM E. ADAMS, M.D., 
ELEANOR M. HumpuHreys, M.D., Epwin T. LONG, M.D.T 
and ARTHUR F. REIMANN, 


Chicago, Illinors 


the effects of extensive pulmonary resec- 
tion on the anatomy and physiology of the 
remaining lung. Most of these studies have been 
concerned with the early postoperative period 
| /—3] or have stressed one particular aspect of the 
physiologic status [2,4]. In other instances, pa- 
tients had been subjected to surgery during 
childhood [5-7], and there is reason to suspect 
that such cases are not comparable to pneumo- 
nectomy in the adult [8-77]. Only a few cases 
have been reported in which extensive studies 
were carried out many years after the perform- 
ance of pneumonectomy in adult life. 

The present review of clinical and physiologic 
findings in thirty-six postpneumonectomy pa- 
tients was undertaken to define more clearly the 
abnormalities to be expected after extensive 
pulmonary resection and to determine those 
factors which lead to an occasional unsatisfac- 
tory physiologic result. It was hoped also that 
knowledge of the normal regulation of lung 
function might be furthered by observing the 
effects of removal of half the functioning lung. 


M studies have been reported concerning 


MATERIALS AND METHODS 


Case Material. ‘Thirty-six postpneumonectomy pa- 
tients seen in the Pulmonary Function Laboratory of 
the University of Chicago are included in the present 
report. Ten patients were studied during their first 
postoperative year. The remaining twenty-six were 
examined at least two years after surgery, and sixteen 
were examined five or more years after pneumo- 
nectomy. All patients had been subjected to pneumo- 
nectomy during adult life. Subjects studied are not 
necessarily a random sample of postpneumonectomy 
patients. The series is weighted toward subjects with 
restriction in exercise tolerance. 


Pulmonary Function Tests. Routine spirographic 
determinations were obtained in all cases, including 
the vital capacity, first second vital capacity and 
maximal mid-expiratory flow [72]. The maximum 
breathing capacity was determined by the closed 
circuit method, utilizing a 13 L. Collins Respirometer. 
Normal values were determined on the basis of 
Baldwin’s equations [73]. 

The residual volume was determined by a modifica- 
tion of the Darling open circuit technic [74], and 
normal values for the residual volume and _ total 
lung capacity were determined from the following 
ratios found applicable in our laboratory: for age 
groups fifteen to thirty-four, thirty-five to forty-nine, 
fifty to sixty-four, and over sixty-four, the predicted 
values of VC: TLC were taken as 0.8, 0.75, 0.65, and 
0.6, respectively. A nitrogen washout curve was ob- 
tained using a nitrogen analyzer (Waters Corporation) 
and the uniformity of ventilation was assessed by 
determination of the pulmonary clearance delay, us- 
ing a modification of the method of Fowler et al. 
[75]. In this modification, end tidal nitrogen values 
were used instead of integrated single breath curves. 

Arterial oxygen saturation was determined with a 
continuously recording ear oximeter [76]. Routine 
determinations were made with the subject at rest 
breathing air and then breathing oxygen, and during 
exercise while breathing room air. Exercise consisted 
of stepping up and down a 9 inch step thirty times 
over a period one and a half to two minutes. 

The pulmonary diffusing capacity was measured 
by the modification of the Krogh breath-holding 
technic described by Forster et al. [77], and reported 
values represent an average of two or three determina- 
tions for each subject. All determinations were made 
with the subject at rest; attempts to measure the pul- 
monary diffusing capacity during exercise were 
unsuccessful in these patients, utilizing the breath- 
holding method. 

Cardiac Catheterization. ‘Twenty-three patients were 
hospitalized for cardiac catheterization. Since cathe- 
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TABLE I 
CLINICAL DATA 


Average 


| Side of | Operative 


| Surgery | 


Diagnosis 


| 
| 


| 
Abscess 


Carcinoma 
Carcinoma 
Carcinoma 
Carcinoma 


| Metastatic 
carcinoma 
of breast 
| Carcinoma 
Carcinoma 


Carcinoma 
Carcinoma 


Associated 
Surgery 


| Thoracoplasty 
| Resection of 
chest wall 
None 


Pericardectomy | 


Years 
Post- 


| operative | 


3 mo. 
2 mo. 
13 days 


7 mo. 
1 yr. 


8 mo. 


7 mo. 
17 days 


11 days 
4 mo. 


4 mo. 


11 
12 
13 


Average 


26 
27 


Average 


Average 


| Cystic disease | None 


| Carcinoma 


| Tuberculosis 


— 


| None 
None 


| Tuberculosis | Thoracoplasty 


| 
| Carcinoma 
| Adenoma 


Carcinoma 
Adenoma 
Carcinoma 
| Adenoma 
| Carcinoma 


None 
Thoracoplasty 


None 
None 
None 
None 
Thoracoplasty 


| Cystic disease | None 


Abscess 
| Carcinoma 
| Carcinoma 
| Carcinoma 


| Carcinoma 


Carcinoma 


| 
| 


| Carcinoma 
| Carcinoma 
Carcinoma 


| Carcinoma 


| None 


| None 


Group D 


Pericardectomy 


None 
Thoracoplasty 
None 


Associated 
Disease * 


| None 


ASHD 

None 

None 

Non-pulmonary 
metastases, 
ASHD 

Non-pulmonary 
metastases 


None 

Non-pulmonary 
metastases 

None 

HCVD 


None 
None 


None 

None 
Rheumatic heart 
disease 

None 

None 

None 

None 

None 


| None 
| None 


None 


Aortic stenosis 


| None 


| 
| 
| 


None 


Recurrent 
asthmatic 
bronchitis 

HCVD, ASHD 

Silicosis 

Tuberculosis of 
remaining lung 

None 
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| | Age at Age at S| 
Case No. | Sex | Surgery po Study P| . 
yr. yr. 
| 
1 53 | None 53 
2 M | 56 ; | None 56 
3 /_M | 52 | L | None 52 
4 M 56 R None 57 
5 M| 52 L None 53 
| 
| 
6 | F | 40 | R | None 41 a 
7 F 51 R 51 
8 M 66 | 66 
| 
10 M/ 53 | R | | 
M 18 L Po 25 | 5 None 
| M 61 68 | 7 
F | 34 37 3 
14 F | 40 a 4 
15 M 57 69 12 
16 | M | 36 42 6 
17 M 56 65 9 
18 F 36 44 8 
19 'M! 42 49 7 
20 |F | 30 | 39 | #9 
21 | M 39 45 6 
23 54 57 | 3.5 
24 55 60 | 5 
25 M/| 63 | None 65 | 2 ae 
a M 49 | None 52 3 |S 
M | 5( | None 5 45 
M 50 | | | None} 57 | 7.5 | | 
48 54 | 6 
28 IM! 2 | — | 48 | 
| 
| | | 
29 59 L 71 | 
30 | M | 47 R 63 | 15.5 | 
31 |M| 59 L |} 62 | 3 
| | | 
32 | M; 60 | R Se None 64 3.5 | 
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TABLE 1 (Continued) 
CLINICAL DATA 


| 


| Side of | 


bu” Surgery 


| Age at 


Operative 


Case No. 
Diagnosis 


Group E 


| Carcinoma 


| 


| Carcinoma 
Carcinoma 
Carcinoma 


Average 


Average for all 
groups 


| None 


Years 
Post- 
operative 


Associated 
Disease * 


Associated 
Surgery 


Pulmonary 
metastases 
Aortic stenosis 
| None 


Resection of 
chest wall 


* ASHD = Arteriosclerotic heart disease. 
HCVD = Hypertensive cardiovascular disease. 


terization of the pulmonary artery was not technically 
feasible in all subjects, right heart systolic pressures 
are reported. Pressure measurements were made with 
a Statham strain gauge and Grass polygraph recorder. 
After obtaining the right heart systolic pressure with 
the patient in the supine position, the subject was 
asked to exercise by bicycling against a resistance for a 
three- to five-minute period. Unfortunately, the 
severity of exertion was not well controlled during the 
early part of the study. Cardiac output was deter- 
mined simultaneously with the pressure measurements 
in twelve patients; arterial and venous blood gases 
were determined by the Van Slyke technique [78], 
and cardiac output was calculated by the direct Fick 
method. 

Clinical and Pathologic Studies. A chest roentgeno- 
gram and electrocardiogram were obtained routinely. 
In ten cases repeat electrocardiograms were taken 
during exercise and while breathing oxygen. Exercise 
tolerance was determined on the basis of history and 
patients were arbitrarily divided into five groups. 
Group A consists of ten patients studied within 
their first postoperative year. The remaining twenty- 
six patients were studied more than two years after 
surgery and have been divided into four groups on 
the basis of exercise tolerance: group B contains 
three patients who denied dyspnea even on moderate 
Group C consists of fourteen patients 
who complained of mild dyspnea on moderate 
exertion but who experienced no limitation of 
their normal activities. Group D contains five 
patients with moderate respiratory distress on 
exercise, and group E includes four patients with 
dyspnea at rest. Physical characteristics and operative 
diagnosis for all subjects are recorded in Table 1. Cases 


1960 


exertion. 


FEBRUARY, 


are arranged alphabetically within the various groups. 

Surgical specimens obtained at pneumonectomy 
were reviewed by one of us (E. M. H.) without prior 
knowledge of clinical results. Particular attention was 
directed to the state of those portions of lung not 
involved by the primary disease. In this way, some 
indication of an underlying chronic lung disease might 
be uncovered, especially in regard to emphysema and 
diffuse fibrosis. 


OBSERVATIONS 


Results of physiologic and clinical studies are 
summarized in Tables 1, 1 and m. Review of 
surgical specimens obtained at pneumonectomy 
revealed the findings listed in Table tv. This list 
is incomplete since areas free of primary disease 
could not be found in some specimens, and 
pathologic material was not available for review 
in several instances. 

Group A. These ten patients, studied during 
their first postoperative year, have not been 
tabulated in relation to exercise tolerance since 
dyspnea is difficult to evaluate during this early 
period. The average total lung capacity for 
these patients is 59 per cent of predicted, only 
slightly greater than that predicted for a single 
remaining lung. The residual volume is con- 
siderably elevated compared with the small 
vital capacity, and the RV: TLC ratio is, there- 
fore, moderately increased. Expiratory slowing is 
absent or slight. The maximum breathing 
Capacity is reduced considerably in all group A 
patients studied. No significant abnormality in 
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= | 
33 M 65 68 3 
| | 
34 M 43 R 60 
35 M 45 R None 56 11 
36 M 67 L None 74 7.5 None 
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the distribution of inspired gas is noted in the 
nitrogen washout curves obtained, and arterial 
oxygen saturations at rest and on exertion are 
normal in the few patients studied. The pul- 
monary diffusing capacity is reduced to about 
50 per cent of predicted values and in one case 
(Case 3) to approximately 50 per cent of the 
preoperative level. Cardiac catheterization was 
performed in only two patients in this group; 
both show a normal resting right heart systolic 
pressure and a moderate rise in_ pressure 
with exertion. Roentgenograms reveal slight to 
moderate overinflation of the remaining lung, 
except one patient (Case 5) in whom the over- 
inflation is marked. Electrocardiograms reveal 
abnormal P waves in two patients, one with 
a normal right heart systolic pressure. 

Groups B and C. The average age of these 
patients with normal or nearly normal exercise 
tolerance more than two years after pneumo- 
nectomy is somewhat lower than for the series as 
a whole, both at the time of surgery and at the 
time of study. Nine of these seventeen patients 
were operated upon for pulmonary carcinoma, 
the remainder for non-malignant disorders. 
Two patients show auscultatory evidence of 
valvular heart disease, but in neither instance is 
there cardiomegaly or symptomatology referable 
to the cardiac disease. The total lung capacity is 
definitely higher in this group than in group A 
due to an increased vital capacity. The residual 
volume is only slightly higher than in group A; 
thus, the RV: TLC ratio is lower, only slightly 
above the expected value for the age group 
studied. Expiratory slowing is either absent or 
slight except in two instances, and the maximum 
breathing capacity, although reduced, is slightly 
higher than in the early postoperative group. 
The delay in pulmonary clearance of nitrogen is 
within normal range in most patients studied. 
Considering the age of the patients, only two 
subjects (Cases 11 and 13) reveal an abnormal 
degree of non-uniform ventilation. These two 
patients show the greatest overinflation of their 
remaining lung, and both reveal herniation of 
lung across the mediastinum. It seems possible 
that mechanical factors within the thorax pre- 
vent normal intrapulmonary gas distribution. 
Over-all emptying of the lung is not impaired as 
manifested by an RV: TLC ratio of only 24 per 
cent in Case 11. 

Arterial oxygen saturation at rest is normal in 
the nine patients studied and reveals no signifi- 
cant fall on exercise in seven (a fall of less than 
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2 per cent is within normal limits in this labora- 
tory). The borderline decrease in arterial oxygen 
saturation on exertion in two patients (Cases 14 
and 23) is difficult to interpret, although in one 
patient (Case 23), there is a particularly low 
pulmonary diffusing capacity. The pulmonary 
diffusing capacity is close to predicted in only 
one of nine patients studied; this was the young- 
est subject in the entire series. Two other subjects 
show pulmonary diffusing capacities near the 
lower limit of normal; the remaining six pa- 
tients reveal definitely reduced pulmonary 
diffusing capacities, averaging about half the 
predicted value. The resting right heart systolic 
pressure was determined in fourteen instances. 
It is above 25 mm. Hg in ten, but above 35 in 
only two. In each subject there is a definite rise 
in pressure on exertion, with recorded values as 
high as 86 mm. Hg. 

The electrocardiogram is normal in nine of 
sixteen patients. Non-specific T wave abnormali- 
ties are noted in two. Iwo other patients reveal a 
pattern consistent with left ventricular hyper- 
trophy. A right bundle branch block is noted 
once in association with a prolonged P-R interval 
in a patient with physical findings of aortic 
stenosis. Abnormal P waves are noted in three 
subjects and this abnormality is not correlated 
with the right heart systolic pressure. 

Lung size as judged radiographically corre- 
lated only crudely with total lung capacity 
determinations. Herniation of the lung across 
the mediastinum was noted in three instances, 
two of which are shown in Figure 1. These sub- 
jects, with massive overinflation of their remain- 
ing lung, were among the best in terms of 
exercise tolerance. 

The three patients in group C who had a 
thoracoplasty reveal an average total lung 
capacity of 69 per cent and a residual volume of 
88 per cent of predicted, values almost identical! 
with the average of group C as a whole. 

In only seven instances was adequate patho- 
logic material available to assess the status of the 
lung not involved by the primary disease. ‘Three 
revealed a normal lung in areas remote from the 
primary disease. Two subjects showed slight 
fibrotic changes with anthracotic deposits 
reminiscent of anthracosilicosis (called ‘‘pneu- 
moconiotic fibrosis” in Table tv). These two 
revealed borderline emphysematous changes. 
Another subject showed borderline changes of 
‘“‘hypertrophic’’ emphysema without significant 
fibrosis, and the seventh patient revealed 
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PULMONARY 


ABLE II 
FUNCTION 


TESTS 


Vital 
Capacity | 
(% pred.) 


| Total Lung 
Capacity 
(% pred.) 


(% pred.) 


Residual 
Volume/ 
Total 
Lung 
Capacity 


Residual 
Volume 


% Vital 
Capacity 
(in 1 sec.) 


Maximal 
Mid- 


Expiratory 


Flow 
(L./sec.) 


Arterial Oz 

% Pul- Saturation 
monary 

Clearance | 

Delay | 


Maximum 
Breathing 
Capacity 

(% pred. 


At 


Fall on | 


DL/M?2* 


( * 100) Rest | Exercise 


Group A 


67 
80 
93 
89 


Group B 


Average 


Group C 


62 
69 
81 


/6 


70 


Average 


Group D 


Average 


Group E 


Average 


Average for all 


groups 70 53 


*DL/M? = Pulmonary diffusing capacity for carbon monoxide in cc./min./mm. Hg per square meter of body surface area (normal range in this 


laboratory 10 to 18). 
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| — 
Case No | 
2 46 1.5 97 
; 65 48 95 51 2.0 30 98 1.0 ee 
4 55 46 67 43 1.5 52 75 96 1.0 ee 
65 47 92 49 70 0.! 37 37 95 0 5.7 
6 57 42 90 41 98 2.0 53 40 ‘ 
52 80 47 
64 59 0.6 59 | 
9 55 45 72 46 81 1.8 49 
10 35 64 0.8 42 ‘ 
Average 9 48 83 46 78 . 48 46 97 a 6.7 
11 91 114 24 70 2.4 82 88 97 0 | 15 
12 58 48 63 44 77 48 21 
13 97 68 150 39 74 1.9 59 72 98 0 9.8 
a 83 69 109 | 36 74 2.0 63 60 98 | 0 12.4 
14 68 54 82 37 | 60.6 33 51 98 2.5 | 8.5 
15 68 59 62 41 40 
16 66 56 93 36 } 45 44 
18 0) 67 156 44 | 1.6 36 97 0 6.7 
19 67 59 83 32 2.4 61 
20 54 116 42 73 0.9 34 
21 72 64 89 32 77 6 49 
22 81 62 99 45 RO | 7 84 73 | 96 0 33.5 
23 56 45 70 44 98 2 56 33 | 98 | 2.0 | 4.4 
24 70 62 86 43 69 0 54 48 | 98 | 0 ; oe 
25 59 57 62 41 88 0 46 73 99 | O 6.1 
26 66 64 68 34 70 | 52 89 | eo 
27 72 57 100 49 78 5 63 48 | 97 1.5 10.4 
a 70 | 59 90 40 77 1.6 53 55 | 98 0.9 | 7.9 
28 76 42 | 162 I 0.6 31 71 1 95 1.0 8.8 
2 72 63 85 54 0.6 30 120 | 95 3.0 | 6.4 
30) 50 34 80 7 71 | 0.5 34 47 | 94 0 4.9 
31 88 55 134 7 56 0.8 33 184 | 98 1.5 | 9.0 
32 71 45 119 9 78 «| «(1.2 39 107 | 97 | 2.0 | 4.2 
| 71 48 116 55 64 0.7 33 106 1 96 | 1.5 } 6.7 
|| | 
| 
33 67 31 105 63 74 0.6 22 134 93 | 7.0 mer 
34 35 | 66 0.4 32 
35 55 24 104 66 50 0.5 17 128 95 1.5 ae 
36 103 75 147 54 46 0.6 43 150 | 96 8.0 4.0 
a 75 41 119 61 59 0.5 29 137 95 a2 4.0 
98 45 | 73 1.3 47 72 | 97 | 1.6 7.6 
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TABLE III 
RESULTS OF ELECTROCARDIOGRAMS, CHEST ROENTGENOGRAMS AND CARDIAC CATHETERIZATIONS 


| | Right Heart 
Chest Roentgenogram | Systolic Blood | Cardiac Index 
Pressure (L. /M?) 
Findings on (mm. Hg) | 
Case No. Electrocardiogram * —— 


Over- | Hernia | Lesions Remaining 
Inflation | of Lung Lung Rest Exercise | Rest | Exercise 


Group A 


Abnormal P 
Abnormal T 


Abnormal P 
Healing myocardial 


Group B 


Normal None 


| Abnormal T None 
Normal Small calcific 


| lesion 


Average 


Group C 


| Abnormal P 0 Small fibrotic 
| lesion 
0 | None 
| Abnormal P, LVH, 0 None 
| PVC 
| LVH, PVC 0 None 
| Normal + None 
19 | Normal 0 None 
20 Normal 
21 Normal None 
22 Normal | None 
23 Abnormal P None 
24 Normal None 
25 RBBB, 1 degree AV None 
block, wandering 
pacemaker 


26 Normal None 
27 Abnormal T |? Fine fibrosis 


Average 
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2 + 0 None 
4 + + 0 | None 28 31 4.1 
5 +++ | 0 None 25 39 3.8 4.2 
| infarct 
7 | Normal ++ 0 | None ; 
8 + 0 None 
9 | Abnormal T + 0 None 
10 | LVH + | 0 | None 
11 
12 
13 25 41 3.1 5.3 
. 22 | 39 | 3.6 4.8 
33 | 
35 | 70 
34 66 
| 30 40 
| 
| 21 |... 
| 22 | 34 | 2.6 4.8 
| 39 86 
| 33 
41 75 | 2.6 | 5.7 
| | | 
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TABLE 111 (Continued) 
RESULTS OF ELECTROCARDIOGRAMS, CHEST ROENTGENOGRAMS AND CARDIAC CATHETERIZATIONS 


Chest Roentgenogram 


Findings on 


Case No. ; 
Electrocardiogram * 


Over- 
Inflation 


| Hernia 
of Lung 


Right Heart 
Systolic Blood 
Pressure 
(mm. Hg) 


Cardiac Index 
(L. /M?) 


Lesions Remaining 
Lung 


Rest | Exercise | Rest | Exercise 


Normal 

LVH, PVC 

Abnormal P, wan- 
dering pacemaker 

Abnormal P, ? RVH 


Abnormal P 


Abnormal P, abnor- 
mal QRS 
Abnormal P 
Abnormal P 
Abnormal P 


Average 


Average for all 


groups 


Group D 


0 
0 
0 


Group E 


None 19 
None 
Nodular fibrosis 38 
46 
48 


Cavitary infiltrate 
None 


0 


0 
0 
0 


Pleural effusion 


*LVH = Left ventricular hypertrophy pattern; PVC = Premature ventricular contractions; RBBB = Right 
bundle branch block; RVH = Right ventricular hypertrophy pattern. 


moderate ‘‘pneumoconiotic fibrosis’’ with moder- 
ate emphysematous changes. Clinical and 
physiologic studies do not reveal any distinctive 
abnormalities in this latter patient (Case 24). 

Groups Dand E. ‘The age at time of surgery is 
higher on an average for these functionally 
restricted patients than for groups B and QC; 
all patients in groups D and E were operated 
upon after the age of forty. A similar correlation 
exists between functional group and age at the 
time of study. Although the average time elapsed 
between surgery and study is longer in groups D 
and E than in the better functional groups, the 
spread of values is too great to be of real signifi- 
cance. These relationships are depicted in 
Figure 2. 

No significant correlation can be found be- 
tween functional result and sex of the subject, 
side of pneumonectomy, or operative diagnosis. 
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Any seeming correlations are explained by age 
differences of the various groups. 

As a whole, groups D and E reveal almost the 
same total lung capacities as group C, but have 
a higher residual volume, lower vital capacity, 
and much higher RV:TLC ratio. Both the 
satisfactory and unsatisfactory functional groups 
reveal greater overinflation of the remaining 
lung than in the early postoperative period; 
this overinflation is due to an increase in vital 
Capacity in the better functional groups B and C 
and to an increase in residual volume in groups 
D and E. These effects are depicted in Figure 3. 
Serial roentgenograms confirm this gradual 
increase in lung volume after surgery, the re- 
maining lung increasing in size concomitant 
with contraction of the operated hemithorax 
and shift of the mediastinum toward the oper- 
ated side. (Fig. 4.) There is a high incidence of 
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Fic. 1. Chest roentgenograms (Cases 13 and 18) revealing herniation of the remaining lung across the 


mediastinum. 
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OD E 
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—-~ 
B C E 
GROUPS 


D 


Fic. 2. Age at time of pneumonectomy, age at time of study, and years elapsed 
between pneumonectomy and study for patients in groups B through E. Vertical 
bars represent average values for each group. 


associated disease in groups D and E. The poor 
exercise tolerance of four patients (Cases 28, 30, 
33 and 34) may be explained by their complicat- 
ing cardiopulmonary disorder. 


Case 28. This patient with recurrent asthmatic 
bronchitis who has little or no dyspnea between 
attacks is included in group D because studies were 
performed during one of his episodes. His residual 
volume is markedly elevated as is his RV: TLC ratio, 
and there is moderately severe expiratory slowing. 
These marked abnormalities have been found to 
disappear after amelioration of his bronchitis. Even 
during the episode of dyspnea, there is no significant 
abnormality in the distribution of inspired gas, no 


arterial oxygen unsaturation, and no resting pul- 
monary hypertension. His electrocardiogram is nor- 
mal, and his pulmonary diffusing capacity is about 
the same as subjects in group C. This patient would 
seem to fit better in group C except for his episodic 
bronchitis with bronchospasm. 


Case 30. This patient has a long history of ex- 
posure to silica dust and had x-ray evidence of diffuse 
silicosis prior to surgery. He shows the smallest total 
lung capacity of the entire series and his high 
RV:TLC ratio is a function of the markedly re- 
duced vital capacity. There is some expiratory 
slowing but no significant non-uniformity of ventila- 
tion. The arterial oxygen saturation is borderline at 
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TABLE IV 
REVIEW OF SURGICAL SPECIMENS 


Surgical Specimens Obtained at Pneumonec- 
Case 
N tomy: State of Lung Remote from the Primary 
INO. 
Disease 


Group C 


Normal 
Slight pneumoconiotic fibrosis; slight emphysema 
Normal 
Normal 


Very slight pneumoconiotic fibrosis; 


early 
emphysema 

Moderate pneumoconiotic fibrosis; moderate 
emphysema 

Questionable early obstructive emphysema 


Group D 


Moderate moderate 


emphysema 
Frank obstructive emphysema 


pneumoconiotic fibrosis; 


Frank silicosis 


Moderate pneumoconiotic fibrosis; moderate 
emphysema 


Frank obstructive emphysema 
Group E 


Frank obstructive emphysema 

Very slight pneumoconiotic fibrosis; no emphy- 
sema 

Frank obstructive emphysema 


rest and shows no fall on exertion. The pulmonary 
diffusing capacity is markedly reduced, and there is 
slight right heart hypertension at rest with a moderate 
increase in pressure on exertion. The electrocardio- 
gram shows P wave abnormalities. The entire picture 
seems consistent with silicosis of a single remaining 
lung. This patient had a postoperative empyema 
necessitating thoracoplasty; his relatively small re- 
maining lung may be partly related to these events. 
At any rate, there is evidence of restriction of the 
remaining pulmonary vascular bed and marked 
impairment of pulmonary diffusion, both of which 
may be due to the pneumoconiosis. 


Case 33. This patient displayed a pleural effusion 
at the time of study; his subsequent downhill course 
and postmortem findings confirm the presence of 
pulmonary metastases at that time. There was clinical 
evidence of a cor pulmonale. Pulmonary function tests 
revealed a markedly elevated residual volume and 
RV:TLC ratio, abnormal intrapulmonary mixing, 
marked expiratory slowing, and arterial oxygen 
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Fic. 3. The vital capacity is expressed as per cent of 
predicted total lung capacity and plotted above the 
horizontal line. The residual volume, also expressed as 
per cent predicted total lung capacity, is plotted below 
the horizontal line. The vertical bars represent average 
values for each group, and their total height indicates 
the total lung capacity expressed as per cent predicted for 
a normal subject. 


RESIDUAL VOLUME 


desaturation on exertion. The findings are compatible 
with an obstructive emphysema in addition to the 
effects of the metastatic disease. The lung removed 
three years previously revealed evidence of obstructive 
emphysema in areas distant from the carcinoma; it 
must be assumed that this process was a contributory 
factor in his cardiorespiratory insufficiency, although, 
from the extensive metastases noted at autopsy, the 
tumor must be considered the major cause of death. 
Cardiac output studies revealed a slight fall in cardiac 
index on exertion, compatible with the clinical 
diagnosis of cardiac decompensation. 


Case 34. This patient is of particular interest. His 
postoperative course was uneventful for over twelve 
years, when he noted the first of a series of respiratory 
infections. During the next several years, congestive 
heart failure developed, leading to his death more 
than seventeen years after pneumonectomy. It had 
been assumed during life that the cardiac disease was 
on the basis of cor pulmonale. However, autopsy 
revealed an aortic stenosis with predominant left 
ventricular enlargement which was considered the 
primary cause of death. Some right ventricular 
enlargement was also noted but was of only moderate 
degree. It would seem that the cardiorespiratory 
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3.5 YRARS 


Fic. 4. Chest roentgenograms (Case 32) revealing enlargement of the remaining lung and contraction of the operated 
hemithorax following pneumonectomy. The left cardiac border is delineated by the superimposed dark line and time 


after surgery is indicated at the bottom of the films. 


failure in this case cannot be traced directly to the 
effects of pneumonectomy. 


Thus, associated disorders account for the 
decreased cardiopulmonary reserve in four of the 
nine patients in groups D and E. Of the five re- 
maining, there is a complicating disorder in two 
(Cases 29 and 31) but in neither instance is this 
considered of major importance in producing the 
pulmonary insufficiency state. In Case 29 there 
was some cardiomegaly, mild hypertension, and 
runs of premature ventricular systoles. However, 
clear evidence of congestive heart failure could 
not be uncovered and the cardiac disease does 
not seem to explain the patient’s chronically 
decreased exercise tolerance. In Case 30 there 
was a small cavitary infiltration which proved to 
be due to tuberculosis. This lesion appeared 
after the onset of dyspnea and is too small in 
extent to explain the patient’s chronic exertional 
dyspnea. These two patients and three others 
(Cases 32, 35 and 36) reveal certain similarities 
in their clinical and physiologic findings. In all, 
the residual volume is elevated out of proportion 
to the total lung capacity, producing a high 
RV:TLC ratio. There is a definite abnormality 
in the distribution of inspired gas in all five 
patients and marked expiratory slowing in four 
of the five. A frank fall in arterial oxygen satura- 
tion on exercise is noted in two of the subjects 
with a borderline fall in a third. The pulmonary 
diffusing capacities are among the lowest 


recorded in this series. Resting right heart 
hypertension is noted in the four patients studied 
and exercise systolic pressures are markedly 
elevated. Four of these five patients reveal P 
wave abnormalities on the electrocardiogram. 
All the findings are compatible with obstructive 
emphysema. In Case 36, there is clinical evi- 
dence of cor pulmonale and congestive heart 
failure. Three of these five subjects with post- 
operative findings suggesting emphysema re- 
vealed frank evidence of chronic obstructive 
emphysema in their original surgical specimens 
in areas remote from their pulmonary malig- 
nancy. An additional patient revealed moderate 
*‘pneumoconiotic fibrosis’> with moderate em- 
physematous changes. In the fifth patient (Case 
35), lung not involved by tumor was essentially 
normal. It would appear that the emphysema in 
four of these subjects antedated their pulmonary 
resection. 


COMMENTS 


The majority of patients studied revealed only 
mild dyspnea and were not handicapped as a 
result of their previous pulmonary resection. 
There was a moderate overinflation of the 
remaining lung which increased gradually dur- 
ing the first one or two postoperative years. 
This increase in lung volume was not appreci- 
ably affected by thoracoplasty or by immobility 
of the mediastinum as judged radiographically. 

As a group, the relatively asymptomatic 
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patients revealed no evidence of airway obstruc- 
tion, showed normal intrapulmonary mixing, 
and normal arterial oxygen saturation. Their 
physiologic abnormalities were only uncovered 
in studies of the pulmonary vasculature and 
pulmonary diffusing function. These results are 
in accord with previous reports of postpneumo- 
nectomy lung function [7,2,3,79,20]. 

In only nine of the twenty-six patients studied 
more than two years after surgery was there an 
appreciable decrease in exercise tolerance and, 
in four of these, the disability may be explained 
on the basis of a complicating disorder (aortic 
metastatic carcinoma, silicosis, and 
recurrent asthmatic bronchitis). In the five 
remaining patients, there was no obvious clinical 


stenosis, 


explanation for the pulmonary disability, but 
physiologic studies indicate a process resembling 
idiopathic chronic obstructive emphysema. 

Emphysema and the Postpneumonectomy State. 
There has been considerable speculation over 
the years concerning the development of true 
emphysematous changes in the remaining lung 
after extensive pulmonary resection. A number 
of investigators have concluded that destructive 
changes in the alveolar walls do occur as a result 
of chronic overdistention of remaining lung 
tissue, and these changes have been called 
‘‘emphysema’”’ despite lack of airway obstruc- 
tion. Longacre and associates [9-77] on the basis 
of anatomic and physiologic studies in dogs, 
noted emphysema after pneumonectomy per- 
formed on adult animals. Phillips et al. [27] also 
described destructive changes in the alveolar 
walls following extensive pulmonary resection in 
adult dogs, although they termed the process 
‘compensatory emphysema.”’ Others have con- 
cluded from postoperative studies in man 
that deleterious changes of an emphysematous 
type may occur in the postpneumonectomy state 
and have speculated on the role of overdisten- 
tion in producing such changes [7,3]. For a 
period, there was discussion of the value of 
thoracoplasty in preventing this supposed 
undesirable aftermath of chronic overdisten- 
tion [7]. 

On the other hand, there is considerable evi- 
dence that the usual effect of pneumonectomy 
in adults is to produce only a simple overdis- 
tention of the remaining lung. Bremer [8] 
reported such findings after pneumonectomy in 
the adult cat. Rasmussen et al. [22] demonstrated 
only overdistention of the alveoli after moderate 
pulmonary resections in adult dogs, and other 
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investigators have interpreted their post pneu- 
monectomy studies in man as failing to demon- 
strate destructive changes in the remaining 
lung after pneumonectomy [79,23]. Attempts to 
improve postresection lung function in the dog 
by space reducing procedures have not been 
successful [22,24]. 

The majority of the patients in the present 
report fail to demonstrate physiologic evidence 
of degenerative changes in their remaining lung 
and show responses about as predicted for an 
overinflated, but otherwise normal, single lung. 
We are led to conclude that emphysematous 
changes, if present, must be of minor degree in 
most patients who have sustained an extensive 
pulmonary resection, an opinion similar to that 
of Birath et al. [79]. It is apparent that massive 
overinflation of the remaining lung may occur 
without impairment of physiologic function, 
and that there is no relationship between total 
lung capacity and exercise tolerance. All pa- 
tients revealed a moderate to marked increase in 
the residual volume but, in most, there was only 
a moderate increase in the residual volume: total 
lung capacity ratio. As has been pointed out by 
others, the presence of an elevated RV:TLC 
ratio does not necessarily indicate true emphy- 
sema; it may be due to a simple inability to 
collapse the thorax [79]. 

Patients with decreased exercise tolerance 
unexplained by associated disease revealed a 
much more marked elevation of residual volume 
and RV:TLC ratio than the rest of the group. 
Such subjects showed other evidence of chronic 
obstructive emphysema in addition to their 
lung volume changes, e.g., evidence of increased 
airway resistance, abnormal intrapulmonary 
mixing, arterial oxygen desaturation on moder- 
ate exertion, and markedly restricted pulmonary 
diffusing capacity. Since there is no significant 
difference in the over-all overinflation of the 
lungs (as reflected by the total lung capacities) 
between patients with a satisfactory and un- 
satisfactory functional result, it is difficult to 
believe that overdistention per se was directly 
responsible for the development of obstructive 
emphysema in the more disabled subjects. In 
addition, ‘“‘obstructive” emphysema has never 
been noted following extensive lung resection in 
the experimental animal. Our findings in the 
more restricted patients cannot be explained by 
any known effect of simple pulmonary over- 
distention or ‘“‘compensatory emphysema.”’ Even 
more important, in four of the five patients 
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Fic. 5. Pulmonary diffusing capacity is plotted against 
the lung volume STPD (standard temperature and 
pressure, dry) at which the test was performed (ap- 
proximately the total lung capacity in each case). The 
upper limit of normal range in this laboratory is ap- 
proximately twice the lower limit indicated. 


manifesting postoperative obstructive emphy- 
sema there were significant emphysematous 
changes in the resected lung, indicating that 
emphysema, although possibly aggravated by 
surgery, had developed prior to resection. For 
these reasons, we believe that an unsatisfactory 
cardiopulmonary status following pneumonect- 
omy is a result of either a complicating disease 
or a pre-existing abnormality of the remaining 
lung. Since such abnormalities or complications 
are more frequent in older patients, a higher 
incidence of postpneumonectomy pulmonary 
insufficiency is to be expected with advancing 
age. The underlying pulmonary disorder may be 
aggravated by the effects of pneumonectomy, or 
its manifestations may be accelerated. 

Pulmonary Diffusion and Perfusion at Rest Follow- 
ing Pneumonectomy. The right heart systolic 
pressure at rest was Close to normal limits in most 
patients studied, and marked elevations were 
limited to those patients with an abnormal 
remaining lung. It is well recognized that pul- 
monary blood flow may be increased more than 
twofold during exercise before a rise in pul- 
monary artery pressure occurs in normal sub- 


jects [25,26]. One may consider that blood flow 
through the remaining lung in a patient after 
pneumonectomy is approximately twice its 
normal value for the resting state since the entire 
cardiac output now flows through this single 
lung. Therefore, the essentially normal resting 
right heart pressure in the absence of abnormali- 
ties of the remaining lung is not surprising and 
has been previously noted in man as well as in 
the late postoperative experimental animal 
[4,20,27,28]. 

There is evidence that the effects of exercise 
and of occlusion or removal of pulmonary vessels 
may not be entirely comparable. Brofman et al. 
[29] have demonstrated a moderate rise in 
pulmonary artery pressure on occlusion of one 
main pulmonary artery in man. The magnitude 
of this rise was such that postocclusion values 
might have been considered within normal! 
limits had no preocclusion pressures been avail- 
able for comparison. Our values for the post- 
pneumonectomy state may also represent a 
moderate increase in pressure at rest, too small 
to recognize without adequate controls. Lategola 
[30] has shown a rise in pulmonary artery pres- 
sure during partial occlusion of the pulmonary 
vascular bed in the experimental animal. An 
immediate postpneumonectomy rise in resting 
pulmonary vascular pressure in dogs has been 
noted by other observers [27]. These results 
indicate that the twofold increase in blood flow 
through the remaining vascular bed after occlu- 
sion or removal of half the functioning lung is 
accompanied by some elevation of pulmonary 
arterial pressure while a comparable increase in 
blood flow per unit of lung in normal subjects 
during exercise produces no such elevation. 

An additional difference between the response 
of the pulmonary vascular bed during exercise 
and after resection of lung is noted in the pul- 
monary diffusing capacity (D,). Our data and 
those of McIlroy and Bates [3] have indicated a 
fall in pulmonary diffusing capacity for carbon 
monoxide approximately proportional to the fall 
in lung volume for most postpneumonectomy 
subjects, and a more marked fall when there is an 
abnormality of the remaining lung. (Fig. 5.) We 
have observed a decrease in diffusing capacity to 
approximately half its preoperative value as an 
acute response to pneumonectomy. Cournand et 
al. have found normal pulmonary diffusing 
capacities in three of five postpneumonectomy 
patients studied by the oxygen method [20]. 
However, the three subjects with normal oxygen 
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diffusing capacities had been operated upon be- 
fore the age of twenty-two, while the two abnor- 
mal patients were in an older age group at the 
time of surgery, more comparable to the patients 
presently reported. The present results, those of 
Mcllroy and Bates, and those of Cournand in his 
two older subjects, are in sharp contrast to the 
reported results during exertion. Exercise is 
known to produce a marked increase in pul- 
monary diffusing capacity [37-33], an increase 
roughly correlated with the increase in pul- 
monary blood flow [34]. Doubling the pul- 
monary blood flow through one lung by removal 
of the contralateral lung fails to produce a 
significant increase in the diffusing capacity of 
the remaining pulmonary tissue; a comparable 
increase in blood flow during exertion in a 
normal person will increase D, considerably. 

It was the contention of Brofman et al. [29] 
that results with unilateral pulmonary artery 
occlusion supported the “‘critical closing pres- 
sure’ concept of Burton [35,36] in regulating 
capillary circulation in the lung. This theory 
states in essence, that the total closing (or 
opening) of a capillary is solely dependent upon 
a sufficient transmural pressure, that “critical 
pressure’ having a distinct value for each 
capillary at any level of vasomotor tone. Late- 
gola [30] believed that the difference in pressure- 
flow curves during partial vascular occlusion and 
during exercise was indicative of an active 
vasomotor effect during exertion, allowing suf- 
ficient decrease in pulmonary vascular resistance 
to prevent a rise in pulmonary artery pressure 
with increases in flow up to three times the rest- 
ing value. Such vasomotor effects presumably 
were not operative during partial vascular 
occlusion. Our data in the postpneumonectomy 
patient also suggest that some active vasomotor 
component is operative during exertion in a 
non-pneumonectomized subject to allow an 
increase in pulmonary diffusing capacity, an 
increase presumably related to an enlargement 
of the active pulmonary capillary bed. 

It is possible to explain the findings after oc- 
clusion or resection of part of the pulmonary 
arterial system on the basis of a passive reaction 
of the remaining vasculature. A slight rise in 
pulmonary artery pressure occurs, resulting in 
passive dilatation of the remaining lung vessels 
and some decrease in pulmonary vascular resist- 
ance. Due to the slight increase in pressure, some 
new capillaries are opened as a passive reaction 
according to Burton’s theory, but this increase in 
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active capillary bed may be too small to be 
recognized in measurements of the pulmonary 
diffusing capacity. In this case, there must be an 
additional vasomotor reaction during exertion 
to explain the more profound fall in pulmonary 
vascular resistance and the more marked in- 
crease in pulmonary capillary bed. This response 
would apparently be more or less specific for the 
stimulus of exertion and not solely dependent on 
the increased pulmonary blood flow. Of course, 
the available data are explained equally well by 
a continuing vasomotor component which 
fluctuates in response to various stimuli. 

It seems unlikely that the reduced pulmonary 
diffusing capacity after pneumonectomy is a 
result of anatomic changes in pulmonary 
vasculature. The acute fall in diffusing capacity 
with resection cannot be explained in this 
manner. In addition, such vascular changes 
would be expected to produce a distinct pul- 
monary hypertension at rest with a single 
remaining lung; six patients in the present 
series with pulmonary diffusing capacities 
averaging only 60 per cent of predicted, show 
right heart systolic pressures ranging from 19 to 
28 mm. Hg. 

Right Heart Systolic Pressure on Exertion Following 
Pneumonectomy. A rise in right heart systolic 
pressure is noted regularly on exertion in the 
postpneumonectomy state. In this regard, our 
results are in accord with previous reports in 
man and in experimental animal [4,20,27,28]. 
This rise in pressure on exercise is predictable 
on the basis of pressure-flow curves for human 


tenance of a normal or nearly normal pulmonary 
artery pressure with increase in blood flow to 
almost threefold resting level, further increase in 
flow produces a marked increase in right heart 
pressure. In the case of a single remaining 
lung, in which resting flow is double its normal 
resting level, even a moderate increase in 
cardiac output will produce a sufficient flow 
rate to produce pulmonary hypertension. In 
such a range, the pulmonary artery or right 
heart systolic pressure will be directly related to 
cardiac output and the normality of a particular 
right heart pressure would be doubtful without 
simultaneous cardiac output determinations. 

In Figure 6 the right heart systolic pressure is 
plotted against cardiac index for the eleven 
patients for whom sufficient data is available. A 
“normal curve for one lung” has been drawn 
in a manner previously employed by Cournand 
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for one lung after Cournand et al. [46]. The two points 
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et al. [20]. It is apparent that most subjects in 
the better functional groups B and C fall close 
to “normal.” The most glaring exception is Case 
27; it is interesting that this patient showed the 
highest RV:TLC ratio in group C. It seems 
possible that early emphysematous changes and 
an abnormal remaining pulmonary vascular 
bed are developing. Values in other patients in 
groups B and C are even closer to those reported 
by Brofman et al. during occlusion of one main 
pulmonary artery in normal subjects [29]. 
Patients in groups D and E fall distinctly in an 
abnormal range of right heart pressure, with one 
exception (Case 28). This patient is classified 
as a poor functional result solely on the basis of 
recurrent episodes of asthmatic bronchitis. It is 
not surprising that he has a reasonably normal 
remaining pulmonary vascular bed. The pul- 
monary hypertension in the remaining subjects 
in groups D and E is evidence of a restricted 
pulmonary vascular bed. In two cases (Cases 31 
and 32), this is the result of obstructive emphy- 
sema and in another (Case 30), the result of 
silicosis. In one patient (Case 33), the cardiac 
output and pulmonary artery pressures are 
compatible with his clinical diagnosis of cardiac 
decompensation. 


Pneumonectomy has obviously produced a 
marked tendency to pulmonary hypertension. 
The flow through each lung would be reduced to 
half if both lungs remained in these subjects. 
From Figure 6 it is apparent that this should 
result in normal right heart pressures for most 
patients even on exertion, and much less elevated 
pressures in those patients with abnormal lungs 
(groups D and E). The perfusion function of the 
lung is particularly susceptible to the effects of 
resection, and it is not surprising that cor pul- 
monale has been noted as a major postoperative 
problem [37-40]. What is more remarkable is the 
ability of some patients to maintain significant 
elevations of right heart pressure for years with- 
out demonstrable evidence of right heart 
decompensation. Exertional pulmonary hyper- 
tension with normal or nearly normal! pressures 
at rest is apparently unattended by clinical 
findings. These observations demonstrate, once 
again, the need for cardiac catheterization in the 
early detection of pulmonary hypertension and 
also point out that mild pulmonary hyperten- 
sion, especially occurring only on exertion, is not 
necessarily a grave prognostic sign. 

Electrocardiograms were not helpful in the 
evaluation of right heart pressure in_ these 
subjects except that minor P wave abnormalities 
were noted in all subjects with pulmonary hyper- 
tension at rest. However, abnormal P waves were 
also seen in subjects with relatively normal right 
heart pressures. There were a variety of electro- 
cardiographic abnormalities noted which were 
difficult to interpret in terms of physiologic 
status. Even the electrical position of the heart 
was not consistent for the side of surgery. No 
significant electrocardiographic changes were 
noted in ten subjects during exercise or during 
oxygen breathing. It is of interest that despite 
the elevated pulmonary artery pressures and 
despite the clinical diagnosis of cor pulmonale 
in three cases, not a single electrocardiogram 
showed definite evidence of right ventricular 
hypertrophy. In general, our electrocardio- 
graphic findings are similar to those previ- 
ously reported for the postpneumonectomy 
state [47-43]. 

Preoperative Evaluation. 
have not been included in the present report for 
several reasons. In many instances such data are 
unavailable or limited in scope. In addition, 
pulmonary function tests are often distorted by 
the disease for which surgery is contemplated, 
making interpretation difficult. ‘The diagnosis of 


Preoperative studies 
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obstructive emphysema is particularly trouble- 
some since expiratory slowing, abnormal dis- 
tribution of gas, physiologic shunting, and even 
decreased diffusing capacity may occur on the 
basis of a pulmonary malignancy or granuloma. 
For this reason, physiologic studies limited to the 
‘good lung”’ will prove of most value unless over- 
all function is nearly normal. Since pulmonary 
perfusion has proved a major limitation in lung 
resection many thoracic surgeons have stressed 
the need for preoperative measurements of the 
pulmonary artery pressure, especially during 
occlusion of the pulmonary vessel to be tran- 
sected [29,37,39,44,45|. A marked rise in pressure 
on occlusion of such a vessel must be taken as 
presumptive evidence of an insufficient remain- 
ing vascular bed. 

It has been suggested that exercise during 
unilateral pulmonary artery occlusion will 
further define the limitation in perfusion function 
(29,45|. On the basis of available data, such a 
must be expected to produce a 
significant pulmonary hypertension even in 
normal subjects if exercise is sufficient, and the 
degree of hypertension will be dependent on the 
increase in cardiac output resulting from exer- 
tion. Pulmonary artery pressures obtained under 
such circumstances must be correlated with 
simultaneous cardiac output determinations to 
be interpreted properly, and technical problems 
become considerable. However, by employing 
all available technics, most patients predisposed 
to a postoperative pulmonary insufficiency state 
should be discovered and resection may be 
limited or avoided to prevent the occasional 
unsatisfactory operative result. 


procedure 


SUMMARY 


1. Clinical and physiologic observations in 
thirty-six postpneumonectomy patients have 
been presented. In the majority of cases there is 
a progressive overinflation of the remaining 
lung during the first postoperative year but no 
significant decrease in exercise tolerance. Pul- 
monary function tests and cardiac catheteriza- 
tion studies reveal a decrease in pulmonary 
diffusing capacity and an elevated right heart 
pressure on exertion. These responses are 
discussed and are believed to represent the 
expected pattern for a single normal remaining 
lung. There is no evidence of destructive changes 
in the remaining lung in most subjects, even 
after prolonged pulmonary overinflation. 

2. Nine patients demonstrate more severe 
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respiratory symptoms. In four instances, these 
may be ascribed to a complicating cardiac or 
pulmonary disorder. The remaining five pa- 
tients show evidence of chronic obstructive 
emphysema which is believed to have developed 
independent of, and, in four cases, prior to the 
pulmonary resection. The physiologic abnormal- 
ities in these patients are certainly aggravated as 
a result of the removal of functioning lung tissue. 

3. Those patients with an abnormal remain- 
ing lung show resting pulmonary hypertension 
and, in a few instances, clinical evidence of cor 
pulmonale. The perfusion function of the lungs 
is particularly sensitive to pulmonary resection; 
preoperative tests applicable to this problem are 
discussed. 

4. The effects of pneumonectomy on pul- 
monary artery pressure and pulmonary diffusing 
Capacity are contrasted with the reported 
effects of exertion, both conditions resulting in an 
increased blood flow per unit of lung. An active 
vasomotor effect of exercise on pulmonary 
vasculature is believed to exist to explain the 
differences in response of the pulmonary vascula- 
ture to these two stimuli. 
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Clinicopathologic Conference 


Severe Abdominal Pain with Negative 
Physical and Laboratory Findings 


TENOGRAPHIC reports, edited by Lillian Recant, m.p. and W. Stanley Hartroft, m.v. 
S of weekly clinicopathologic conferences held in the Barnes and Wohl Hospitals, are 
published in each issue of the Journal. These conferences are participated in jointly 
by members of the Departments of Internal Medicine, Preventive Medicine, and 
Pathology of the Washington University School of Medicine and by Junior and Senior 


medical students. 


HE patient was a thirty-five year old Negro 

laborer who was admitted to Barnes Hos- 
pital for the second time on May 1, 1959. He 
died on May 20, 1959. 

The first admission to Barnes Hospital was 
from April 6, 1959 to April 27, 1959 and was for 
abdominal pain of one month’s duration. 

One month prior to admission the patient 
noted the onset of intermittent, transient epi- 
sodes of diffuse, ‘“‘griping,’’ mid-abdominal 
pain, which tended to radiate bilaterally around 
to his back and occurred subsequently as fre- 
quently as every two to four hours throughout 
the day and night, without any apparent rela- 
tionship to meals or to the patient’s activity. 
The patient was aware only of the occasional 
association of a sensation of abdominal fullness 
with the pain; there was no nausea, vomiting, 
diarrhea, constipation, melena, fatty food 
intolerance, belching, or passage of flatus. The 
severity of the pain rapidly increased to the point 
that he was completely confined to bed, while 
the frequency of the pain made sleep impossible. 
Nothing was known which tended to relieve the 
abdominal pain. Two weeks prior to admission, 
the patient was admitted to another hospital 
where, after roentgenographic studies of the up- 
per gastrointestinal tract and gallbladder were 
said to show “a few spots on the stomach.” 
He was given some unknown medications with 
only transient, minimal relief of symptoms. 
After his discharge, he was very quickly in- 
capacitated once more by the abdominal pain 
and was admitted to Barnes Hospital. 

The patient had two episodes of “‘gonorrhea,”’ 
about fifteen years before admission; he also had 
a gunshot wound in the right side of the groin in 
1948, which did not require surgery and which 


was followed up four years later by the “slug 
working its way out of the left buttock’; 
a “mild” high blood pressure was accidentally 
discovered in 1958; and there was “heavy” 
use of alcohol and cigarettes with frequent 
“binges.” The patient’s last medical evaluation 
was upon discharge from the U.S. Army and was 
said to have revealed no abnormalities. There 
was no allergic history nor had the patient 
had any fever or symptoms suggestive of cardio- 
respiratory, genitourinary or liver disease. 

The findings on physical examination were as 
follows: the blood pressure was 180/110 mm. 
Hg, pulse 80, respirations 20, and temperature 
37.3°c. The patient was an exceedingly muscular, 
Negro man, who appeared to be in no acute 
distress although he stated he had abdominal! 
pain. The skin was warm and dry without any 
stigmas of chronic hepatic disease. The neck 
was supple and there was no venous distention 
or thyroid enlargement. The thorax was sym- 
metrical and the lungs were clear to percussion 
and auscultation. The heart was not enlarged, 
the rhythm was regular, the tones were of good 
quality, and there was a grade 2 apical, high- 
pitched, systolic murmur. The abdomen was 
flat, symmetrical, and soft with a palpable liver 
1 to 2 cm. below the right costal margin. The 
extremities, back and spine were normal. The 
rectal examination was within normal limits as 
was the neurological examination. 

The laboratory data revealed the following: 
The white blood cell count was 14,900/cu. mm. 
with 73 per cent segmented forms, 4 per cent 
stabs, 3 per cent eosinophils, 13 per cent lympho- 
cytes and 7 per cent monocytes. The packed red 
cell volume was 40 per cent, hemoglobin 12.7 
gm. per cent, sedimentation rate 37 mm./hour 
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uncorrected; the platelets appeared to be 
adequate in number but the red blood cell 
morphology was described as hypochromic on 
this and all subsequent examinations. On 
urinalysis, the urine specific gravity was 1.028, 
pH 5.0, with a trace of protein. On examination 
of the centrifuged urinary sediment there were 
10 to 15 white blood cells per high power field. 
The blood cardiolipin reaction for syphilis was 
negative. The admission stool examination was 
negative for occult blood and neutral fat. The 
blood urea nitrogen was 8 mg. per cent, fasting 
blood sugar 68 mg. per cent, serum cholesterol 
196 mg. per cent, amylase 80 units per cent, 
uric acid 1.6 mg. per cent, calcium 10.0 mg. 
per cent, phosphorus 3.8 mg. per cent, alkaline 
phosphatase 8.2 Bodansky units (repeat value 
was 7.6 Bodansky units), albumin 4.0 gm. per 
cent, globulin 2.5 gm. per cent, results of 
cephalin cholesterol flocculation test negative, 
thymol turbidity test 4.0 units, total bilirubin 
0.8 mg. per cent. Serum glutamic oxaloacetic 
transaminase 18 units, and serum glutamic 
pyruvic transaminase 31 units. The brom- 
sulfalein test showed 8.0 per cent retention of 
the dye, the “‘C”’ reactive protein reaction was 1 
plus, and the antistreptolysin O titer was 25 
units. Results of the bisulfite test for sickle cells 
were negative. A urine culture (clear voided 
specimen) revealed 8 colonies of white staphy- 
lococcus. Examination of the urine for Bence 
Jones protein, coproporphyrin (type 11), and 
porphobilinogen (X 4) was negative. Examina- 
tion of the stool for ova and parasites was 
negative on four occasions, while routine stool 
culture failed to reveal any pathogens. A single 
positive guaiac stool reaction was reported on 
the day prior to the performance of sigmoidos- 
copy. A first strength tuberculin skin test 
reaction was negative. The blood lead con- 
centration (history of gun-shot wound) was 
0.044 mg. lead in 100 gm. of blood. An electro- 
cardiogram showed left ventricular enlargement 
with clockwise rotation. All roentgenographic 
examinations were reported as being within 
normal limits; these included a cardiac series, 
oral cholecystograms, upper and lower gastro- 
intestinal series and excretory pyelograms. How- 
ever, a review of these x-ray films disclosed the 
presence of multiple fragments of radio-opaque 
material in the soft tissue in the region of the left 
ischial tuberosity, with some irregularity of the 
bone (compatible with gun-shot wound, 1948). 

During the initial period of hospitalization, 
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when the patient was undergoing various 
diagnostic procedures, his blood pressure ranged 
about 140 to 160/80 to 100 mm. Hg and subse- 
quently tended to fluctuate around 145/90 mm. 
Hg. Although the patient remained afebrile 
during his entire hospitalization, he had a 
persistent leukocytosis with eosinophilia which 
was unaffected by a ten-day course of Achro- 
mycin® (1 gm.) administered daily. A liver 
biopsy revealed normal liver tissue. Sigmoidos- 
copy was non-revealing and a sternal bone 
marrow aspiration revealed cellular marrow 
with all elements normally adequate (impres- 
sion: non-diagnostic). Bartropin, one tablet 
administered four times daily, had no noticeable 
effect on the abdominal pain which was almost 
continuous, nor did the addition of compazine 
reduce the requirements of analgesics which 
showed a definite increase after the first week 
of hospitalization. On the seventeenth hospital 
day, the patient was given “broad-spectrum” 
anthelminthic therapy (Delvex,® 200 mg. admin- 
istered three times daily). Four days later, the 
patient was free of all abdominal pain for the 
first time since onset of the present illness and, 
after a 72-hour period of being asymptomatic, 
the patient was discharged from the hospital 
with the diagnosis of ‘‘ Helminthiasis, suspected” 
and given an additional five days’ supply of 
Delvex. 

The second admission to Barnes Hospital was 
from May 1, 1959 to May 20, 1959, and was 
occasioned by reappearance of abdominal pain. 
The patient denied anorexia, but stated that 
‘She was afraid to eat because of pain” and that 
this had resulted in his losing 20 pounds of weight 
over the past two months. The pain was not 
relieved by any of the medications which were 
prescribed, but the patient related that it seemed 
to be better if he assumed a squatting position. 
The patient was readmitted for the purpose of 
exploratory laparotomy. 

On physical examination the blood pressure 
was 170/110 mm. Hg., pulse 88, respirations 20, 
and temperature 36.8°c. The findings were 
identical to those on the first admission, except 
for the presence of very slight epigastric tender- 
ness and the absence of a palpable liver on this 
examination. 

Laboratory data revealed the following: The 
white blood cell count was 16,800/cu. mm. with 
74 per cent segmented forms and 26 per cent 
lymphocytes. The hemoglobin was 13.1 gm. per 
cent. On admission two routine urinalyses 
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revealed the specific gravity to be 1.032 and 
1.025, the pH was 5.0 and 4.0, the protein 
reaction was negative and 2 plus, sugar reactions 
negative, and the centrifuge urinary sediment 
showed 4-plus amorphous and calcium oxylate 
crystals on one occasion and 7 to 11 white blood 
cells on the other. 

The patient underwent exploratory laparot- 
omy on the second hospital day and died 
eighteen days later. During the last week of his 
life, the following blood studies were obtained: 
alkaline phosphatase 18.8 Bodansky units, 
calcium 11.0 mg. per cent, phosphorus 5.0 
mg. per cent, amylase 229 units, results 
of cephalin cholesterol flocculation test nega- 
tive, thymol turbidity test 3.0 units, total bili- 
rubin 1.5 mg. per cent, sodium 137.0 mEq./L., 
potassium 6.7 mEq./L., carbon monoxide 25.4 
mEq./L., chloride 93 mEq./L., and blood urea 
nitrogen 44 mg. per cent. 


CLINICAL DISCUSSION 


Dr. Epwarp H. Reimnuarp: The case under 
consideration today deals with the problem of 
severe, recurrent abdominal pain in a young 
man. The fact that this pain was unassociated 
with any positive physical findings makes the 
diagnostic problem difficult. In addition, this 
case is different than usual in that although we 
are given the history, the physical findings, and 
the laboratory data, we are led by the resident 
who wrote the abstract of the case, to the door 
of the operating room, and no further. Let us 
begin our discussion then by looking at the 
roentgenograms. 

Dr. Harvey A. HumpuHrey: Radiologic 
examinations of the chest, gallbladder, upper 
gastrointestinal tract, large intestine, and urinary 
tract were performed shortly after the patient’s 
first admission to the hospital. Except for mini- 
mal left ventricular enlargement no significant 
abnormalities were detected. A few metallic 
fragments were evident in the left gluteal region. 

Dr. REINHARD: One of the causes of griping 
abdominal pain is certainly lead poisoning. 
This was considered in the differential diagnosis 
on this case on the first admission. A blood level 
was obtained which was normal. I think we can 
certainly assume, having followed the patient 
through his second hospital admission, that he 
did not have lead poisoning. However, I cannot 
refrain from commenting briefly on the history 
to the effect that the patient received a gunshot 
wound in the right side of the groin in 1948, the 
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slug working its way out through the left buttock 
four years later. Dr. Harrington, is there any 
evidence that a person can get lead poisoning 
by absorption of lead from bullets or lead shot in 
the soft tissue? 

Dr. WiLtiAM HARRINGTON: Because of the 
relative frequency with which lead becomes 
implanted in the body in the form of shot, 
shrapnel, bullets, etc., and the rarity of clinical 
evidences of lead poisoning attributable to this 
source, the possibility of lead intoxication from 
bullets lodged in the tissues has been ques- 
tioned.* However there are isolated instances 
wherein serum and urinary lead levels in the 
toxic range have been observed associated with 
symptoms compatible with lead poisoning, 
relieved by surgical removal of the lead-contain- 
ing foreign bodies.¢ It would seem, therefore, 
that lead absorption from implanted bullets 
may be a cause, however rare, of lead poisoning. 

Although some of the features of the fatal ill- 
ness of the patient under discussion are com- 
patible with lead poisoning, this is an improbable 
diagnosis despite the apparent presence of a 
potential source of intoxication. I would be very 
unwilling to favor this diagnosis over other more 
likely possibilities. 

Dr. REINHARD: Dr. Gieselman, this patient 
was suspect of having helminthiasis and was 
treated with Delvex. Four days later he was free 
of all abdominal pain for the first time since the 
onset of his illness. He was discharged from the 
hospital with the diagnosis of ‘“‘helminthiasis 
suspected.”’ Does helminthiasis ever produce 
this much pain and are there any other parasitic 
infections that produce a syndrome that is com- 
patible with this patient’s symptomatology? 

Dr. RALPH GIESELMAN: My answer would be 
no to both questions. I think that the degree 
and severity of the abdominal symptomatology 
here would be most unusual for any type of 
parasitic infestation. The fact that there was 
some temporary improvement with a so-called 
broad-spectrum anthelminthic drug, should 
not lead us to the assumption that symptom- 
atology was due to this cause. The worms that 
are affected by this drug generally produce little 
or no abdominal pain. 


* Aus, J. C., FarrHati, L. T., Minor, A. S. and 
ReznikorF, T. Lead Poisoning. Medicine Monographs, 
vol. 7. Baltimore, 1926. Williams & Wilkins Co. 

Tt Macute, W. Lead absorption from bullets lodged in 
tissues. Report of two cases. J. A. M. A., 115: 1536-1541, 
1940. 
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Dr. REINHARD: Dr. Shatz, would you com- 
ment on any gastrointestinal lesions that might 
give severe, constant pain with almost com- 
pletely negative physical findings. 

Dr. Burton SHATz: There are several dis- 
eases terminating fatally that could fall in this 
category. The most common is carcinoma of the 
body or tail of the pancreas. In this situation a 
patient has a great deal of upper abdominal pain 
radiating to the back, which may be ag- 
gravated by eating and may be relieved by sitting 
up. This patient felt better in a squatting posi- 
tion. I have never heard this described in 
connection with pancreatic disease, but it may be 
relevant. The negative physical and radiologic 
findings in this seriously ill man further suggest 
carcinoma of the pancreas as a good possibility. 
Impairment of the mesenteric circulation is a 
second condition that must be considered in the 
presence of abdominal pain with few physical 
findings and has been referred to in recent 
“abdominal angina.” This is 
caused by arteriosclerotic changes in_ the 
mesenteric arteries which diminish the flow of 
blood to the intestines. The pain that results is 
thought to be a result of ischemia as also occurs 
in angina pectoris and intermittent claudication. 
This is a very difficult and dangerous diagnosis 
to make. It usually occurs in older people who 
complain of abdominal pain without any posi- 
tive physical or roentgenographic findings and, 
therefore, the diagnosis is made only after 
everything else is excluded. In this particular 
patient, his youth and the absence of any 
evidence of arteriosclerosis in other organs is 
very much against the diagnosis of abdominal 
angina. Now this patient had a moderately 
enlarged liver and an elevated alkaline phospha- 
tase. He had no jaundice, so that the usual 
explanation for the elevated alkaline phospha- 
tase such as obstruction of the common duct 
cannot be used here. This makes one think of 
infiltrative disease of the liver. Therefore, 
metastatic carcinoma or granuloma of the liver 
should also be considered. Of this group, car- 
cinoid can give abdominal pain, hypertension, 
and an enlarged liver with an elevated alkaline 
phosphatase. He had a grade 2 systolic murmur 
of the heart but from the description this was 
probably due to left sided valvular disease rather 
than right, which is what one would expect in 
carcinoid. I believe that of these three I would 
favor carcinoma of the body or tail of the pan- 
creas in this case. 
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Dr. REINHARD: Dr. Lonergan, would you like 
to express a preference for any of these or for 
any other diagnosis? 

Dr. WARREN LONERGAN: I believe we should 
consider the diagnosis of diffuse vascular disease. 
The patient did have hypertension transiently; 
periodically he had albumin in the urine and 
cellular elements; there was only one elevation 
of temperature mentioned and that was minimal. 
He did have a mild eosinophilia; there was a 
rising leukocytosis; hence I would wonder 
whether this man might not have had poly- 
arteritis nodosa. 

Dr. REINHARD: In other words intestinal 
angina might develop as a result of an occlusion 
of the mesenteric artery secondary to peri- 
arteritis. These are interesting suggestions. Dr. 
Massie, should we mention dissecting aneurysm? 

Dr. Epwarp MasstE: This was not the pain of 
dissecting aneurysm and I did not seriously 
consider that diagnosis. I would propose another 
diagnosis which is mesenteric thrombosis, per- 
haps associated with arterial emboli. I do not 
know the source of the emboli, but we do have a 
patient who has vascular disease with hyperten- 
sion and left ventricular enlargement; the 
systolic murmur is undoubtedly associated with 
the left ventricular enlargement. There is no 
arrhythmia, but mesenteric embolus would be 
more common than mesenteric vascular athero- 
sclerotic occlusion, in view of the age of the 
patient. 

Dr. REINHARD: Dr. Parker, would you discuss 
the concept of intestinal angina? What is this 
syndrome and to what extent can it be likened 
to angina pectoris? 

Dr. BRENT PARKER: This syndrome should 
really be called intermittent mesenteric ischemia. 
I think it is quite similar in mechanism to 
angina pectoris. Intestinal blood flow when the 
intestines are at rest is adequate, but when the 
intestines are active, following eating, flow is 
inadequate because it cannot be increased due to 
vascular changes. Pain then develops. This, of 
course, is similar to what occurs in angina 
pectoris when the patient feels pain on exertion. 
In addition, this syndrome is ordinarily seen in 
older people and is associated with athero- 
sclerotic disease. Dunphy found that seven of 
twelve patients who died of acute mesenteric 
thrombosis or embolism had had pain char- 
acteristic of intestinal angina before the acute 
catastrophic event occurred. 

Dr. REINHARD: There is an excellent editorial 
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on intestinal angina in Lancet* for June 1958. 
This editorial emphasized the fact that the pain 
does not always come on immediately after 
meals. The pain is usually exaggerated after 
meals; however, there may be a free interval. 
The pain may get much worse an hour or an 
hour and a half after the meal, reaching its 
peak intensity two or three hours later rather 
than immediately after the meal. In angina 
pectoris, of course, the cause of the pain is the 
extra work load on the heart caused by exertion, 
whereas in intestinal angina, the load on the 
intestine that causes the pain is the increased 
work resulting from the meal. 

In view of this discussion, I believe it is 
pertinent to know exactly what the relationship 
of this patient’s pain to meals was. Why did he 
refuse to eat? Did he really have an exacerbation 
of pain after eating? Dr. Binder, you saw this 
patient clinically. I wonder if you could give us 
any information. 

Dr. Morton Binper: He was a very vigorous, 
muscular man. For ten years prior to the onset 
of his illness, he had been a heavy drinker. He 
refrained from eating because this seemed to 
aggravate his pain. However this pain developed 
at any time and was not always related to eating. 
Demerol® never completely relieved his pain. 
Whenever I walked into this man’s room he was 
holding his abdomen with his hands and more 
often than not was squatting in a chair, or in the 
corner. This was the position of maximum 
comfort. 

Dr. REINHARD: I quote from the editorial in 
Lancet. ““The patient who nibbles at his food 
during the day and takes substantial meals in the 
evening will suffer from nocturnal attacks.” 
Did that apply to this patient? Did he eat his 
big meal at night? 

Dr. Binper: As far as I know he never ate a 
big meal subsequent to his first visit to my office. 

Dr. PARKER: We might note that Bean in his 
review of a case of abdominal angina published 
in 1957, commented that his patient was much 
relieved of his pain by sitting up and leaning 
forward. He felt that this was effective in reliev- 
ing the drag on the intestines and so decreased 
the pain. Perhaps a similar mechanism explains 
the squatting noted in the present patient. 

Dr. REINHARD: Did this patient have mesen- 
teric arterioocclusion? 

Dr. PARKER: Yes, it was proved at autopsy. 


* Intestinal angina (editorial). Lancet, 1: 1211, 1958. 


Dr. REINHARD: Dr. Butcher, do patients who 
have intestinal angina due to _ postprandial 
ischemia of the intestines always have mesenteric 
vascular occlusion, or may they have arterio- 
sclerotic narrowing without complete throm- 
botic occlusion? Is there anything comparable 
to what we see with angina pectoris, the pain 
being brought on by exertion in the absence of 
actual thrombotic occlusion? 

Dr. Harvey Burcuer: I do not think it is 
necessary to have complete organic occlusion of 
the superior mesenteric artery in order for this 
syndrome to develop. Some of the reported 
cases have had some small channels still present. 

Dr. REINHARD: It seems to be well established 
that intestinal angina may occur in association 
with severe cardiac decompensation. Ende* 
has reported six such cases. Furthermore, several 
authors*f have reported patients with chronic 
hepatic disease with or without cardiac failure 
who had intestinal angina, and yet at post- 
mortem examination did not have any actual 
organic occlusion; there was always narrowing 
of some sort, but not complete organic occlusion. 

We might comment very briefly on the differ- 
entiation between arterial and venous mesenteric 
thrombosis. Dr. Bradley, how do you distinguish 
between these two? 

Dr. RicHARD BrapLey: Patients who have 
sudden arterial occlusion will in general have 
more severe symptoms. They will have fewer 
abdominal findings in the way of distention and 
more sudden and rapid onset of the disease. 
Those with venous occlusion of the bowel will in 
general have more in the way of abdominal 
findings, i.e., tenderness, distention, etc. 

Dr. REINHARD: It was commonly thought at 
one time that mesenteric arterial occlusion 
always produces rapidly progressive pain leading 
to shock and death ensuing within a matter of a 
few days, unless the condition can be relieved 
surgically. Dr. Butcher, is this concept correct, or 
can chronic pain result from arterial mesenteric 
thrombosis? 

Dr. BuTcHER: Patients can live quite a long 
time with mesenteric arterial occlusion. They 
may not necessarily have symptoms. The oc- 
clusion that produces the symptoms is the one 


* EnpeE, N. Infarction of the bowel in cardiac failure. 
New England J. Med., 258: 879, 1958. 

Tt Jounson, C. C. and Baccenstoss, A. H. Mesenteric 
vascular occlusion. u. Study of 60 cases of occlusion of 
arteries, and of 12 cases of occlusion of both arteries and 
veins. Proc. Staff Meet. Mayo Clin., 24: 649, 1949. 
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that develops relatively rapidly. How rapidly it 
has to develop to produce necrosis or how pro- 
gressive it has to be to maintain chronic symp- 
toms, I do not know. However, at autopsy 
there are patients with complete occlusion of the 
mesenteric artery with viable intestine and 
without previous symptoms. 

Dr. REINHARD: Dr. Parker has already men- 
tioned the report by Dunphy * of twelve patients 
with fatal occlusion of the mesenteric artery, 
seven of whom had abdominal pain preceding 
the attack by considerable periods of time. Do 
you have anything to add, Dr. Bradley? 

Dr. BRADLEY: It has been reported that the 
intestine can be deprived of its blood supply in 
experimental animals in such a way as to pro- 
duce this deprivation over a three-month period. 
During this time collateral flow develops in the 
animals. In addition, acute obliteration of blood 
supply in a 14 cm. length of intestine can be 
produced without any symptoms in the experi- 
mental animals. 

Dr. REINHARD: I also found a report by 
Laufmanf on the experimental production of 
gradual slow occlusion of the superior mesenteric 
artery in dogs. This investigator was able to 
produce ultimate complete occlusion in three 
out of six dogs. In the animals with complete 
occlusion a low grade enteritis developed with 
erosion of the villi and leukocytic infiltration in 
the mucosa and the submucosa. These animals 
lost weight and appeared ill, but actual infarc- 
tion developed, and they survived. Apparently 
in human subjects, mesenteric arterial thrombo- 
sis usually goes on to infarction with very acute 
symptoms but I believe there is also evidence 
that a more chronic syndrome can occur. Cer- 
tainly this was true in the cases that Dunphy 
reported. Dr. Shatz? 

Dr. SHatz: We saw a similar patient in this 
hospital a few years ago. This patient had a 
roentgenographic picture indistinguishable from 
regional enteritis as a result of the occlusion of 
the mesenteric artery supplying that segment of 
small bowel. In this patient, of course, the ob- 
struction haa been going on for a long period of 
time, so that chronic occlusion certainly 
occurred. 

Dr. REINHARD: I believe this situation is 
entirely comparable to the experiments in dogs. 


* Dunpny, J. E. and Wuirrietp, R. D. Mesenteric 
vascular disease. Am. J. Surg., 47: 632, 1940. 

t Laurman, H. Gradual occlusion of the mesenteric 
vessels. Surgery, 13: 406, 1943. 
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Dr. SHatz: Yes. I think it is worth mentioning 
that this diagnosis of abdominal angina is a 
wonderful diagnosis for gastroenterologists. It 
makes it possible for them to make a diagnosis in 
elderly people who have abdominal pain of 
recent onset without any roentgenographic or 
physical findings. In the younger age group we 
have the functional diseases to fall back on. In 
the older age group we now can call this ab- 
dominal angina. But I would like to re-empha- 
size that this is a very dangerous diagnosis to 
make because a good percentage of these people 
will end up with carcinoma or some other serious 
organic disease. 

Dr. REINHARD: I agree with Dr. Shatz. I be- 
lieve we are on dangerous grounds in making a 
definitive diagnosis of arterial mesenteric throm- 
bosis in this patient. 

Jenson and Smith* have published an excel- 
lent clinical study of fifty-one cases of mesenteric 
infarction seen at the University of Minnesota 
Hospitals. These authors emphasize that there 
are two Clinical syndromes associated with 
mesenteric vascular occlusion; in one there is a 
sudden complete occlusion of a major mesenteric 
artery, and in the other there is gradual occlu- 
sion of the artery or veins. The incidence of 
various symptoms and physical signs in these 
different syndromes is presented in this article. 
If the patient we are considering today had a 
mesenteric vascular occlusion at all, it would 
certainly fall into the latter group where the 
occlusion occurs slowly. 

Dr. Shatz, would you expect the transaminase 
level to be elevated if the patient had had 
infarction of the bowel? 

Dr. SHAtTz: While one would theoretically 
expect the serum transaminase to be elevated 
in bowel necrosis, this is usually not the case. 

Dr. REINHARD: In making the diagnosis of 
mesenteric vascular occlusion with infarction of 
the intestine, we are in real trouble in another 
regard and that is (the point has already been 
repeatedly commented on), why should a 
thrombosis develop in the patient? This patient 
was only thirty-five years old and it is difficult 
to believe that he had marked arteriosclerosis. 
However, young people can have localized 
plaques in the coronary arteries producing 
coronary occlusion. It certainly is possible that 
the same thing could happen in the mesenteric 
artery. Dr. Butcher, I believe that when this 

* Jenson, C. B. and Sairn, G. A. A clinical study of 51 
cases of mesenteric infarction. Surgery, 40: 930, 1956. 
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does occur the arteriosclerotic plaques are 
almost always in the first few centimeters of the 
mesenteric artery, at the root of the artery. Is 
that correct? 

Dr. ButcHer: That is correct. 

Dr. REINHARD: This patient was found to 
have mild hypertension one year prior to his 
admission to Barnes Hospital. If he had severe 
hypertension this would have been suppor- 
tive evidence in favor of this diagnosis, but 
as far as we know he had only minimal 
hypertension. 

I would like to comment on Jenson and 
Smith’s study again. They analyzed the diseases 
associated with mesenteric vascular occlusion in 
their fifty-one cases. Twenty-five of these patients 
had arteriosclerotic or hypertension disease of 
the heart without cardiac decompensation, and 
six had heart failure. One patient had subacute 
bacterial endocarditis, and one had periarteritis 
nodosa. ‘Thus thirty-three of the fifty-one patients 
had some form of cardiovascular disease. In ten 
of the fifty-one patients mesenteric vascular 
occlusion developed following abdominal sur- 
gery. Two of the patients had had recent 
infarctions: one had polycythemia vera, one had 
congenital hemolytic icterus, two had diabetes, 
one had pancreatitis, and one had cancer of the 
pancreas. 

Most of these conditions can be excluded in 
the case we are discussing today. It is interesting 
to speculate on the outside possibility that the 
patient might have had both a carcinoma of the 
pancreas as suggested by Dr. Shatz and an 
occlusion of the superior mesenteric artery. 

I presume that carcinoma of other organs 
might occasionally also lead to this. It is ap- 
parently established that carcinoma of other 
organs in addition to the pancreas leads to an 
increased incidence of thrombosis. On the other 
hand, I have to admit if he had carcinoma of the 
head of the pancreas when he was taken to the 
operating room the first time there isn’t any 
terribly good reason to make a second diagnosis. 
Dr. Shatz, is severe, constant, unrelenting pain 
unusual in carcinoma of the pancreas? 

Dr. SHaAtz: No. 

Dr. REINHARD: Are you not bothered by the 
finding of exacerbation after eating? 

Dr. SHATz: The relationship here is so vague 
and indefinite. 

Dr. REINHARD: Dr. Gieselman, do you have 
anything to add? Do you believe the patient had 
mesenteric arterial occlusion? 


Dr. GIESELMAN: That would not be my first 
choice. 

Dr. REINHARD: I[ was going to ask you which 
of these secondary causes might have con- 
tributed to the development of 
thrombosis, but I guess it is not fair to ask you 
this if you are confident that the patient did not 
have a vascular occlusion. 

Dr. Massie: Dr. Reinhard, I would like to 


suggest that this patient’s hypertension was not 


mesenteric 


so minimal and was not of such short duration. 
The electrocardiogram showed evidence of left 
ventricular enlargement. People with hyper- 
tension do not have left ventricular enlargement 
on the tracing without cardiac enlargement. If 
patients with hypertension have electrical 
evidence of cardiac enlargement, then we 
would assume that hypertension has been pres- 
ent for a long time, and has been significant. 

Dr. REINHARD: The diagnosis of arterial 
occlusion of the mesenteric artery is rather 
attractive to me as has become apparent by 
this discussion, and I am grasping at straws for 
support for this diagnosis. I must say however 
that the evidence for severe vascular disease of 
any sort is mighty slim here. Dr. Gieselman? 

Dr. GIESELMAN: One thing that disturbs me in 
this diagnosis is explaining the borderline 
bromsulfalein test and the elevated alkaline 
phosphatase which rose progressively during the 
hospital stay. These findings suggest some type of 
disease involving the liver such as a metastatic 
process or less likely a granulomatous process. 

Dr. REINHARD: The alkaline phosphatase rose 
to 18 terminally, but we have no idea of what 
happened to the patient in the meantime. 

Dr. GIESELMAN: It was elevated slightly at the 
time of his admission. 

Dr. REINHARD: It was between 7 and 8 
Bodansky units, that’s true. 

Dr. Shank, do you have any comments 
on the reported cases of mesenteric arterial 
thrombosis in association with chronic hepatic 
disease or cirrhosis? Do you have any suggestion 
as to what the mechanism might be? Is there an 
etiological relationship between these two? 
There haven’t been enough cases to permit one 
to say there is an etiological relationship, but 
there have been some cases reported. 

Dr. Rospert E. SHANK: I am afraid I cannot 
make any pertinent comment. 

Dr. REINHARD: I would like to comment on 
this patient’s weight loss. I believe that the 
obvious explanation is that he lost weight be- 
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Fic. 1. Endarterectomy specimen showing a portion of the internal elastic lamella 
at the top. Verhoeff-Van Gieson stain X 5. 


cause he was not eating. On the other hand, I 
might point out that it has been reported in 
recent years that if occlusion of the mesenteric 
artery is gradual and collateral circulation is 
sufficient to prevent frank necrosis, the patient 
may be left with a chronic bowel syndrome, at 
times with stricture or ulceration, and this may 
produce the malabsorption syndrome. As a mat- 
ter of fact, Shaw and Maynard®* suggest that 
this diagnosis should be considered in patients 
with an unexplained malabsorption syndrome 
and that thromboendarterectomy may represent 
an effective therapy for the malabsorption syn- 
drome due to this particular mechanism. As has 
been brought out by this discussion, I have 
made the diagnosis of mesenteric artery throm- 
bosis, although there are potent arguments 
against it. If the autopsy reveals superior 
mesenteric artery thrombosis, the patient prob- 
ably had some primary disease to which this was 
secondary. This could be an arteriosclerotic 
plaque at the origin of the mesenteric artery. 
As Dr. Massie suggested he might have had more 
hypertension in the past than the history would 
indicate. He certainly could have had a car- 
cinoma of the pancreas, with or without an 
associated mesenteric vascular occlusion. 

Dr. James Walsh will now present the findings 
at surgery and will summarize briefly the post- 
operative course. 

Dr. JAMEs WAtsH: On the second hospital 


* SHaw, R. S. and Maynarp, E. P., m. Acute and 
chronic thrombosis of the mesenteric arteries associated 
with malabsorption: a report of 2 cases successfully 
treated by thromboendarterectomy. New England J. Med., 
258: 874, 1958. 
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day the patient underwent exploratory laparot- 
omy, appendectomy, and node and muscle 
biopsy, with the postoperative diagnosis being 
abdominal pain, unknown etiology. It was 
mentioned at the time of operation that the 
superior mesenteric pulse, and I quote “‘seemed 
to be weak, but bowel adequately supplied with 
blood.’ Following the operation the patient’s 
abdominal pain reappeared with the same 
severity as before and finally necessitated re- 
exploration on the nineteenth hospital day. At 
that time no preoperative diagnosis was made; 
however, the patient underwent a celiac and 
superior mesenteric endarterectomy, with the 
postoperative diagnosis being occlusion of the 
celiac and superior mesenteric arteries. This 
was considered to be due to arteriosclerotic 
plaques. The bowel color was said to be good on 
completion of the operation. However, the 
patient never regained his normal status and the 
vital signs deteriorated very rapidly. On the 
twentieth hospital day another abdominal 
exploration was performed and resection of the 
distal two-thirds of the small bowel and the 
right colon was undertaken. At this time the 
area was gangrenous, although it was said that 
the remaining part of the intestine appeared 
to be viable. The patient died two hours post- 
operatively. Dr. Saltzstein will discuss the 
surgical pathology. 

Dr. Smiwney SALTZsTEIN: The first specimen 
that we received was a needle biopsy specimen 
from the liver which, as the protocol states, 
showed essentially normal liver. The specimen 
from the first exploration on May 2 consisted 
of a lymph node, some muscle and the appendix. 
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Fic. 2. Ileum showing mucosal necrosis, extreme vascular congestion, and his- 
tologically normal muscle. Hematoxylin and eosin X 40. 


We could not establish any diagnosis from these 
specimens. There certainly was no evidence 
of periarteritis nodosa or any similar lesion. The 
third specimen that we received, which was on 
May 19, was that obtained during endarterect- 
omy. This grossly consisted of a few pieces of soft 
tissue which were yellow in color and rubbery 
in consistency. The largest measured 1.3 by 
16. cm. A section of this material showed rather 
loose fibrous tissue. There were some cholesterol 
clefts. A few areas here and there showed either 
a persistent lumen or an attempt at recanaliza- 
tion. Portions of the internal elastic lamella at 
one edge were visable so the lesion lay in the 
intima. The lesion was interpreted as an organized 


Fic. 3. Artery at high point of jejunoileocolectomy. There is minimal intimal 
thickening. Verhoeff-Van Gieson stain X 50. 


thrombus. (Fig. 1.) The last specimen, which 
we received on the following day, was as Dr. 
Walsh described, the right colon and two-thirds 
of the small intestine. In almost the entire 
specimen the serosal surface appeared intensely 
congested, dusky, and purple red. On opening 
the bowel, the entire mucosa of both the small 
intestine and the colon was hemorrhagic. No 
actual ulcerations of the mucosa were detected. 
There were no thromboses, but the veins and 
arteries were packed with blood. The mucosa 
of the small intestine through the whole length 
of the specimen was acutely inflammed and 
necrotic. (Fig. 2.) If I had to make an estimate 
of how long this process was going on, I would 
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Fic. 4. Diffuse myocardial fibrosis, minimal nature, was 
found scattered in a few regions of the heart. Hematoxylin 
and eosin X 150. 

say approximately twenty-four hours. The 
muscle itself did not show any histologic changes 
of gangrene. Whether it was actually viable or 
not is something I cannot say. There were no 
vascular lesions in this section either. The third 
section was an elastic tissue stain of one of the 
the high point of the resected 
specimen. The internal elastic lamella was 
prominent, showing a little thickening of the 
intima. (Fig. 3.) Our diagnosis after endarterect- 
after jejuno- 


vessels from 


arteriosclerosis, and 
recent gangrene limited to the 


omy was 
ileocolectomy 
mucosa. 


PATHOLOGIC DISCUSSION 


Dr. W. Srantey Hartrorr: When the 
remainder of the patient’s body was autopsied 
we were impressed with his muscularity and 
physical development. He was _ not 
obese. Incisions and drainage tubes were 
present but will not be described. The heart 
was externally normal, but a little large (500 
gm.). Microscopically (Fig. 4) diffuse fibrosis 
was present here and there in the neighborhood 
of the vessels. The valves were completely nor- 
mal and all chambers completely free of ante- 
mortem thrombi. The heart of this physically 
powerful man, although admittedly enlarged, 
was not as disproportionately increased in size 
as the absolute weight would indicate, owing to 
his impressive muscular development. Hyper- 
trophy was limited to the left ventricle, reflect- 
ing his moderate degree of hypertension. 

The lungs were heavy, weighing 1,600 gm. 
and both the larger vessels and septal capillaries 
were congested. (Fig. 5.) Blood had extravasated 


extreme 


FEBRUARY, 1960 


Fic. 5. Arteries, veins and capillaries throughout the 
lungs of this patient were exceedingly congested. Stasis 
on the arterial side was particularly prominent (upper 
right). Hematoxylin and eosin X 150. 


into some of the alveoli. But thromboses, infarc- 
tion or any other interference with the pul- 
monic vasculature had not developed. 

The aorta, coronary arteries, and the ab- 
dominal vessels were of considerable interest in 
view of his history. The degree of coronary 
arteriosclerosis was not great. One would not 
expect it to be great in a man of only thirty-five 
years of age, and particularly in a man of this 
race, Negro. The degree of arteriosclerosis in the 
aorta was recorded as only moderate. Thrombi 
were found in both the superior and inferior 
mesenteric vessels. The origin of the superior 
mesenteric artery was occluded by both recently 
formed and older thrombi. The older of the two 
was white and organized; it could have formed 
during the initial period of his history two and a 
half months before death. An elastic tissue stain 
of a section of the superior mesenteric artery 
(Fig. 6) revealed only a slight arteriosclerosis. 
Present also in the section was a recent thrombus 
of only twenty-four to forty-eight hours’ dura- 
tion. In the inferior mesenteric artery (Fig. 7) 
another recently formed thrombus was found 
overlying an intima thickened only slightly. 
The bowel remaining at autopsy was normal 
but for a recent fibrosanguineous coating over 
the serosal surface, sterile on culture, of the type 
commonly seen following operations such as this 
man had undergone. Sanguineous fluid, 200 ml., 
were found in the peritoneal cavity. 

There were infarcts in various organs. In the 
adrenal gland, they involved its cortex and 
several cortical nodules which were present. 
(Fig. 8.) The infarcts were about forty-eight 
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Fic. 6. Only minimal arteriosclerosis could be demon- 
strated in sections of this inferior mesenteric artery. 
Elastic tissue appears black; the lumen of the vessel is at 
the upper left. Vierhoef-van Gieson stain X 150. 


Fic. 8. Infarcts of recent origin in the adrenal involved 
several cortical nodules (benign adenoma). The necrotic 
nodule is shown at the right. Hematoxylin and eosin 


X 150. 


hours old. Another infarct (Fig. 9) of about the 
same age was found in the spleen. Older in- 
farcts were present in both kidneys, andin thema 
few glomeruli and tubular remnants had sur- 
vived. These infarcts could have developed at 
the very beginning of his illness. Afferent 
arterioles of the glomeruli were hyalinized, 
reflecting his hypertension. Most of the hyaliniz- 
ation had involved glomerular roots and 
juxtaglomerular cells. (Fig. 10.) The macula 
densae were unusually prominent in these 
kidneys. Glomeruli were larger and more cellular 
than usual. 

The liver was of interest, despite the fact that 
the biopsy specimen, taken seventeen days before 
his death, was completely normal. Grossly it 


7. A portion of a recent thrombus (upper left) was 
found completely occluding and overlying an only 
slightly thickened intima of the inferior mesenteric artery. 
Hematoxylin and eosin X 150. 


& 
A 


Fic. 9. Recent infarcts (upper right) were also found in 
the spleen. Hematoxylin and eosin X 250. 


was mottled by yellowish and hyperemic zones, 
giving it a “geographic”? appearance. Many 
regions (Fig. 11) were necrotic, the necrosis 
being of less than twenty-four or thirty-six 
hours’ duration. ‘Thrombi were found in many 
branches of the hepatic artery, visible not only 
microscopically (Fig. 12) but also grossly. Seas 
of necrosis lapped the shores of islands of surviv- 
ing parenchyma around portal triads. (Fig. 13.) 
Only periportal haloes of intact liver cells were 
present. The bile duct epithelium, however, was 
completely normal, showing that in man as well 
as in animals the branches of the hepatic artery 
are not the nutrient arteries of bile duct mucosa, 
because the latter is able to survive perfectly in 
the presence of complete occlusion of the hepatic 
arterial blood supply. Arterial blood is however 
absolutely necessary for survival of hepatic 
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Fic. 10. Hyalinization of the juxtaglomerular cells at the 
arterial roots of the glomeruli were frequently encoun- 
tered. The macula densa (below and to the left of the 
glomerulus) was hypercellular and prominent. Hema- 


toxylin and eosin X 150. 


Fic. 12. Recently formed thrombi were found in many of 
the large branches of the hepatic artery with only early 
stages of organization near the intima as shown here. 
Hematoxylin and eosin X 150. 


parenchyma. In other areas the necrosis took a 
more extreme form than that illustrated and 
extended right up to portal triads and from 
lobule to lobule. 

The autopsy findings did not establish the 
nature of this man’s disease as well as the surgical 
specimens; the principle diagnosis is without 
doubt mesenteric arterial occlusion. The occlu- 
sion was equally without doubt, thrombosis not 
embolism, because thorough search failed to 
reveal any reasonable source for embolism. None 
of the rare diseases of the arterial system that we 
think of, such as periarteritis nodosa could 
account for the formation of thrombi. In my 
opinion the arteriosclerosis was not of sufficient 
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Fic. 11. Throughout nearly the entire liver, variable 
degrees of pericentral necrosis of recent origin were found 
(left) with, by way of contrast, well preserved periportal 
cells (right). Hematoxylin and eosin X 150. 


Fic. 13. In the most severely necrotic areas of the liver 
the appearance was dramatically altered by seas of 
necrosis which appeared to lap the shores of periportal 
islands of preserved parenchyma. Hematoxylin and eosin 
x 150. 


severity to explain the thromboses. Therefore I 
prefer to call it agnogenic, or idiopathic multiple 
arterial thromboses of unknown origin. Of 
course, I am not so sure that multiple arterial 
thrombi, non-occlusive in type, are as rare as we 
believe, because some of us believe they may be 
involved in the pathogenesis of atheromatous 
plaques. The older part of the thrombus found at 
the origin of the mesenteric artery from the 
aorta fits in perfectly with the clinical discussion 
we have had suggesting a partial occlusion for 
quite some time before the final complete oc- 
clusion by a second thrombus precipitated the 
catastrophic event leading to bowel resection. 
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The older thrombus was probably present when 
the surgeon with his sensitive fingers, seventeen 
days before death, sensed a weaker than normal 
pulse. 

The final anatomic diagnoses were multiple 
arterial thrombi of unknown etiology: marked 
narrowing of the orifice of the superior mesenteric 
artery by an organized thrombus, recent thrombi 
in superior and inferior mesenteric arteries, 
multiple thrombi in small hepatic arteries with 
multiple large recent infarcts of the liver, exten- 
sive central necrosis of the liver, recent and 
depigmented infarct of spleen, old infarcts (three) 
of kidneys, recent depigmented infarct in adrenal 
cortex; severe congestion of the intestine and 
colon; a partially healed, 30 cm. incisional 
wound on the midline of the abdomen (history 
of endoarterectomy of superior mesenteric and 


celiac artery performed May 19, 1959); surgical 
absence of ileum, cecum and a part of ascending 
colon with end-to-end anastomosis of jejunum 
to colon; (history of resection of gangrenous 
intestine performed May 20, 1959); fibrino- 
purulent peritonitis; fibrinosanguineous _peri- 
toneal effusion, 270 ml.; extensive intra-alveolar 
hemorrhage of the lungs, 1,630 g@m.; mucous 
material in trachea and bronchi; bilateral pleu- 
ral effusion, 50 ml. in each space; and marked 
congestion and uric acid infarcts in the kidneys. 
The accessory diagnoses were arteriosclerosis of 
aorta and coronary arteries, moderate; hyper- 
trophy and dilatation of the heart (500 gm.); 
focal fibrous thickening of epicardium; choles- 
terolosis of gallbladder; and advanced fibrous 
thickening of parietal pleura over diaphragms 
and thoracic wall. 
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Case Reports 


Primary Aldosteronism’ 


A Case with Severe Hypertension 


GALE, M.D., H. 


I. Jory, Liry s.sc.{ and J. W. Woo..en, m.sc.§ 


London, England 


N 1955 Conn described a clinical syndrome 
I characterized by episodic muscular weak- 
ness, intermittent tetany, paraesthesias, poly- 
uria and polydipsia, hypertension and hypo- 
kalaemic, hypernatraemic alkalosis |7—3]. His 
description was based on a patient in whom he 
considered the syndrome arose from an adrenal 
disorder and he termed the condition primary 
aldosteronism. An adrenal adenoma was found 
at operation and dramatic improvement oc- 
curred after its removal. Since then, several 
further examples of this condition have been 


found, the adrenals in each case being the site of 


hyperplasia or a benign or malignant tumour 
[4-77]. 

We describe here another case of primary 
aldosteronism in which symptoms were present 
for at least five years before removal of an 
adrenal adenoma. The most striking clinical 
finding was severe hypertension which had been 
treated by thoracolumbar sympathectomy and 
ganglion-blocking drugs. Causes of secondary 
hypertension are now known to be numerous, 
and errors in diagnosis will be reduced only by 
awareness of uncommon syndromes such as 
that of primary aldosteronism. 


METHODS 


The general procedure of metabolic balance studies 
as described by Albright and Reifenstein [72] was 
followed. The patient was given an average diet with 
no added salt. Duplicates of the twenty-four hour diet 
were analysed on four occasions during the balance, 
the results being given in Table 1. 

Plasma sodium and potassium were estimated by 
flame photometry, chloride by the method of Van 


Slyke [73], plasma alkali reserve by the method of Van 
Slyke and Cullen [7/4], plasma magnesium by the 
method of Orange and Rhein [75], blood urea and 
urea clearance by King’s technic [76]. Urine ammonia 
estimations according to King [7/6] were obtained on 
completion of twenty-four-hour specimens collected 


TABLE I 
ANALYSES OF FOUR DUPLICATIONS OF THE 
TWENTY-FOUR-HOUR DIET 


Constituent Amount Found by Analysis 


Potassium (mEq. /day) 76. 
Sodium (mEq./day).. | 118 116 114 119 
Chloride (mEq./day). | 120 120 121 122 
Phosphorus (mg./day) 1,130 (1,160 1,210 (1,190 
Calcium (mg./day)... | 076 695 716 752 


Nitrogen (gm./day). 7 14.0 14.0 14.7 


in bottles containing acetic acid as preservative, and 
stored in the refrigerator. Calcium in the serum, food, 
faeces and urine was estimated by the method of 
Tisdall [77], urinary and faecal phosphorus by the 
method of Briggs [78] and nitrogen by the method of 
Koch and McMeekin [79]. The serum inorganic 
phosphorus and alkaline phosphatase were estimated 
by the method of King [76] and faecal fat by a modifi- 
cation of King’s method [76]. The combined inulin 
and para-amino hippuric acid clearance were deter- 
mined by the method of Goldring and Chasis [20]. 
Urinary excretion of aldosterone, cortisol and cortico- 
sterone were measured at the Middlesex Hospital by 
the physiochemical method of Ayres et al. [27]. 
Estimations of 17-ketosteroids and 17-hydroxycorti- 
costeroids were by the method of Norymberski, 
Stubbs and West [22]. 


* From the Metabolic Unit, Royal National Orthopaedic Hospital, Stanmore, Middlesex, and St. George’s Hospital, 
London, S.W.1., England. 
t Present Address: Hertford County Hospital, Hertfordshire, England. 
t Present Address: Royal Infirmary, Liverpool, England. 
§ Present Address: Royal National Orthopaedic Hospital, Stanmore, Middlesex, England. 
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Fic. 1. Presacral pneumogram showing an oval shadow 
lying above the depressed left kidney. 


CASE REPORT 


In June 1951, the patient (C. B.), a thirty-eight 
year old man, experienced difficulty for the first time 
in lifting his feet off the ground. This episode lasted 
some four hours. During December 1951, and again 
three months later, he felt pain in both calves for 
about four days, occurring together with unsteadiness 
of gait. During the second of these attacks he was 
admitted to the hospital where his blood pressure was 
found to be 200/120 mm. Hg. No retinopathy was de- 
tected. There was tenderness in both calves. He was 
thought to have thrombosis of the deep veins in the legs 
and therapy with Tromexan® was started. Soon after 
bed rest the pain ceased and has not since returned. 
His blood urea was found to be 24 mg. per cent and an 
intravenous pyelogram revealed no abnormalities. 
His urine contained a trace of protein, occasional red 
cells and hyaline casts. An electrocardiogram showed 
marked ST depression in standard leads 1 and 1 with 
biphasic IT waves. A sodium amytal sedation test 
resulted in a fall in blood pressure from 200/160 mm. 
Hg to 120/90 mm. Hg. Although he was symptom- 
less, thoracolumbar sympathectomy was performed 
in two stages in April and May 1952. 

Twenty-four hours after the first stage operation 
the patient experienced very great thirst, had diffi- 
culty in producing saliva and became troubled by 
nocturia. In addition he began to have attacks of 
generalised weakness, each lasting two to four days 


and occurring at least once weekly. In a typical 
attack, which might start at any time of the day, but 
most frequently in the morning, he observed that all 
his limbs were weak. His walking was unsteady with 
foot drop, and he had difficulty in shaving, dressing 
and writing. Between attacks his physical power was 
normal. Postoperatively, he attended the out- 
patient department and readings of his blood pressure 
suggested that the sympathectomy had had little 
effect on his hypertension, figures of 200/140 mm. 
Hg being frequently recorded. The patient continued 
to complain of thirst, nocturia and episodic weakness 
He was referred to St. George’s Hospital and admitted 
for the first time in February 1955. His general condi- 
tion was good and there was no evidence of weakness 
at that time. There was clubbing of the fingers, which 
he himself had first noticed in 1950. His blood pressure 
was 240/140 mm. Hg. There was no clinical evidence 
of left ventricular enlargement and the fundi showed 
only slight irregularity of the lumen of the arterioles. 
The urine contained a trace of protein, a few leuko- 
cytes, scanty red cells and granular casts. An intra- 
venous pyelogram revealed no abnormalities and 
results of a phentolamine test were negative. A 
regimen of Ansolysen® and reserpine, administered 
orally, was begun and the patient was discharged. 
Later, during an outpatient visit, he was seen during 
an attack of generalised paresis. A diagnosis of 
primary aldosteronism was considered and _his 
plasma potassium was found to be 2.0 mEq./L. and 
plasma bicarbonate 39 mEq./L. He was readmitted 
for presacral pneumography which showed that the 
left kidney was depressed and an oval shadow was 
visible above. (Fig. 1.) 

The patient was transferred for further study to the 
Metabolic Unit, Royal National Orthopaedic Hospi- 
tal, Stanmore. In July 1956 an adrenal cortical 
adenoma was removed from the left adrenal gland, 
together with half of the remaining gland. A renal 
biopsy specimen was also obtained. The patient made 
an uneventful recovery and since then has been well, 
with no nocturia, episodic weakness or excessive 
thirst. Eighteen months after removal of the tumour 
his blood pressure was recorded as 180/110 mm. Hg. 


INVESTIGATIONS 


The pre- and postoperative blood biochemical find- 
ings are given in Table un. 

Studies of Renal Function. 
noted to have minimal proteinuria in 1952 and this 
was a persistent finding when we started treating him 
in 1956. Postoperatively the minimal proteinuria was 
still present six months later, but had disappeared by 
March 1958. 

Preoperatively the urine specific gravity did not 
exceed 1.010. Urine dilution was unimpaired, the 
lowest urine specific gravity being 1.002, and the 
whole test load was excreted within four hours. 
Identical results were obtained twenty-three days after 


The patient was first 
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TABLE I 
PRE- AND POSTOPERATIVE BIOCHEMICAL FINDINGS 


Post- 
operative 
Values 


Initial * 


Data 
Values 


Serum potassium (mEq./L.).... 2 3.0 4.7 
Serum chloride (mEq./L.) 3-100 98-104 
Serum sodium (mEq./L.).... 147 | 133-146 
Plasma alkali reserve (mEq./L.) 39 .2|24.2-28 .2 
Serum magnesium (mg./100 ml.) 92.2 | 
Serum phosphate (mg./100 ml.). 3.5 | 
Serum calcium (mg./100 ml.)... .2-10.3 
Blood urea (mg./100 ml.). 
Serum proteins (gm./100 ml.).. . 
Serum albumin/globulin. 
Thymol turbidity . 
Serum alkaline phosphatase 
(King-Armstrong units 
100 ml. 
Glucose tolerance test 


Normal 


* Before potassium supplementation. 


operation. Three months after operation his urine 
could be concentrated up to 1.020; the urine was 
again diluted to specific gravity 1.002 but only three- 
quarters of the test load was excreted within four 
hours. 

In order to test the capacity for urine acidification, 
a total of 561 mEq. of ammonium chloride was given 
over a three-day period. The urine pH dropped only 
from 6.9 to 6.6. 

The combined inulin clearance and Tmp,y was 
determined during the control period by the method 
advocated by Goldring and Chasis [20]. Because the 
infusion caused severe abdominal pain, only three- 
quarters of the priming dose was given, and the in- 
fusion was maintained at three-quarters of the 
advocated rate. With this same modification, the test 
was repeated six months after removal of the tumour. 
The results are shown in Table m1. 

The potassium clearance at different times during 
the balance study is shown in Table rv, calculated from 
the average daily urinary potassium during any one 
three-day period, and a single serum potassium 
determination during that period. 

Salivary and Faecal Electrolyte Excretion. 
electrolyte concentrations were measured in relation 
to the rate of salivary flow, which was varied by chew- 
ing paraffin wax at different speeds of mastication 
according to the method used by Garrod et al. [23]. 
The results of pre- and postoperative electrolyte 
measurements at comparable rates of salivary flow 
(about 0.6 ml./minute) showed that removal of the 
aldosterone-secreting tumour was associated with an 
approximate doubling of the Na/K ratio (from about 
0.10—0.13 to 0.23-0.25). At the same time there was 


Salivary 
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TABLE Ill 
UREA AND INULIN CLEARANCES AND Tm PAH 


Urea 
Clearance 
(% average 
normal) 


Inulin 
Clearance | 
(ml. /min.) | 


PAH 
(mg. /min.) 


Date of 
Estimation 


Preoperative 
May 1956. 

Postoperative 
October 1956. 
January 1957 


Note: Values given are averages of measurements over 
two consecutive periods (sixty minutes in the case of 
urea, and thirty minutes in the case of inulin and para- 
amino hippuric acid). 


an approximate fivefold increase in the faecal Na/K 
ratio from the preoperative value. Both these findings 
are in general agreement with the observations of 
Milne, Muehrcke and Aird [77], and similar salivary 
electrolyte changes were noted by Chalmers and 
associates [6]. 

Electrocardiographic Findings. Preoperatively, when 
the serum potassium was 2 mEq./L., there was con- 
siderable ST depression in all standard leads, aVL, 
aVF and V;,;, and there were prominent U waves. 
SV2,3; were deep. The changes indicated the presence 
of left ventricular hypertrophy as well as hypokalaemia. 
Postoperatively, when the serum potassium was nor- 
mal, there was persistent T wave inversion in u, 11, aVF 
and V;, with slight ST depression. The electrical axis 
was vertical. These abnormalities were thought to be 
the result of the left ventricular hypertrophy. (Figs. 
2A and B.) 

Adrenal Hormone Studies. During preliminary in- 
vestigations the urinary excretions of 17-ketosteroids 
and 17-hydroxycorticosteroids were measured and 
found to be normal (9 mg. and 7.5 mg./twenty-four 
hours, respectively). Special steroid estimations were 


TABLE IV 
POTASSIUM CLEARANCE 


| Urine | . 
; | Serum Potassium 
| Potassium | : 
. | Potassium | Clearance 
(mEq. / 


24 hr.) | (mEq./L.) (ml. /min.) 


Period 


Period 1 (control). 
Period 8 (after 
NH,Cl)... 
Period 14 (after 
Period 21 (post- 
operatively)... . 


100 70 46 
49 , 
77 77 48 
60 2.4 
24 2.4 
180 24 
59 5.6 
| 
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2. Electrocardiogram: Standard lead u and V>2. A, preoperatively when the 
plasma potassium was 2 mEq./L. B, three months after operation when the 


plasma potassium was normal. 


then obtained at the Middlesex Hospital by Mr. 
Ayres, Dr. O. Garrod, Mrs. P. A. Simpson and Dr. 


J. F. Tait, who reported that the urinary excretions of 


aldosterone, cortisol (hydrocortisone) and cortico- 
sterone were measured by a physiochemical method 
(Ayres et al. [27]). Table v shows the values obtained 
in this patient (1) on a normal potassium intake 
(72 mEq./day), (2) after four days on a high potas- 
sium intake (172 mEq./day), the patient having 
retained 274 mEq. of potassium, and (3) five days 
after removal of the adrenal tumour, on 72 mEq. of 


TABLE V 
ALDOSTERONE, CORTISOL AND CORTICOSTERONE 
ESTIMATIONS 


Observed Values 


Steroids 
Normal 


Intake of 
| Potassium 


High 5 Days 
Intake of Post- 
Potassium | operatively 


Potassium intake 
(mEq./day).. . 
Serum potassium 
(mEq./L.).... 
Aldosterone (ug. / 


Cortisol (ug. /day) 
Corticosterone 
(ug. /day) 


potassium, day. The sodium intake (117 mEq./day) 
was constant throughout. 

Steroid production by the adrenal tumour and by 
the portion of the left adrenal gland resected at 
operation was also measured. The tissues were placed 
in an ice-cooled thermos flask immediately afte: 
removal. The measurements were made three hours 
later by incubating slices of the tissue according to a 
method previously described by Ayres and associates 
(27). The tumour slices produced relatively large 
amounts of aldosterone, some cortisol, but little 
corticosterone, whereas slices from various parts of the 
left adrenal gland yielded only traces of aldosterone 
and appreciable amounts of cortisol and corticoster- 
one, although some of these slices contained areas of 
tissue histologically similar to that of the tumour. 

Histopathology. ‘The report on the pathology of the 
tumour removed at operation disclosed that the 
specimen weighed 4 gm. Microscopic examination 
showed the tumour to be well circumscribed, al- 
though no capsule was present. There was abundant 
lipoid material present, some of which was birefrin- 
gent. The tumour consisted of cells which showed a 
moderate degree of variation in shape and size. The 
nuclei were large and showed prominent nucleoli; 
mitotic figures were, however, infrequent. The fea- 
tures were those of an adenoma of the adrenal cortex. 
There was no evidence of malignancy. 

A renal biopsy taken at the time of operation was 
sent to Dr. Darmady who reported that the section 
showed a small fragment of kidney tissue. ‘The capsule 
seemed thickened and there were scattered areas of 
round cell infiltration under the capsule. Many of the 
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glomeruli were replaced by fibrous nodules; one 
showed a well marked crescent. The proximal tubules 
were distorted in places and the epithelium flattened. 
[here was no vacuolation. In some areas there was 
eosinophil material lying within the lumen of the 
tubules. The loops of Henle were not observed. Some 
arterioles were thickened. The appearances were 
those of nephrosclerosis with hypertension. 

Metabolic Balance Studies. After base-line values 
had been obtained and renal function tests performed, 
there followed six weeks of metabolic balance studies, 
when the effects of ammonium chloride and added 
dietary potassium were studied. The tumour was then 
removed and the balance was continued for three 
weeks postoperatively. The patient was readmitted for 
biochemical estimations three months and six months 
after operation. The main results of the balance study 
are shown in Figure 3. In the first eighteen days of 
balance studies the patient received no treatment or 
dietary supplement. The balance was then quite 
normal except for a slight retention of sodium and 
chloride. There was no clear loss or retention of potas- 
sium. Since the serum potassium at this time was 
2.4 mEq./L. while the urine potassium remained at 
normal levels, namely 60 mEq./day, the potassium 
clearance (17 ml./minute) was abnormally high. The 
urinary ammonia during these eighteen days averaged 
70 mEq./day, which is a high normal value. In the 
initial period, then, the balance for potassium, 
sodium, chloride, phosphorus, calcium and nitrogen 
was essentially normal in spite of the hypokalaemic 
alkalosis and high urinary ammonia production. 
From the nineteenth to twenty-first day inclusive the 
patient was given ammonium chloride, 10 gm. daily 
(187 mEq./day orally). This caused an immediate 
drop in the alkali reserve and increase in urinary 
ammonia production. The alkali reserve fell to 18.2 
mEq./L. on the second day of administration of 
ammonium chloride, returning to the level of 30 
mEq./L. on the fourth day after stopping the drug. 
The urinary ammonia began to increase on the second 
day, reached levels of 140 mEq./day on the two days 
after stopping the drug, and gradually returned to 
previous levels by the sixth day after stopping it. The 
arterial blood pH measured on the third day of 
administration of ammonium chloride was 7.45 
compared with 7.50 previously. A severe attack of 
muscle paresis developed on this day. 

From the twenty-eighth to the thirty-eighth day 
(periods 10 to 13) the patient was given a supplement 
(100 mEq./day) of potassium chloride orally, divided 
into three doses. This dosage was increased to 170 
mEq./day from the thirty-eighth to the forty-second 
day, when the balance study was discontinued for the 
four days prior to operation, although the patient 
continued to take 170 mEq./day up to the day before 
operation. The ingestion of potassium chloride 
quickly corrected the hypokalaemic alkalosis, the 
serum potassium rising to 4 mEq./L. on the third day 
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Fic. 3. Serum values of potassium, sodium, bicarbonate 
and chloride, and balance of potassium, sodium, chlo- 
ride, phosphorus, calcium and nitrogen. Ammonium 
chloride was given in period 7 and potassium chloride 
from period 10 until operation. Faecal and urinary out- 
puts are plotted upwards from the intake. 


of treatment and reaching levels of 5 mEq./L. after 
twelve days, while the alkali reserve dropped to 28 
mEqgq./L. and the urinary ammonia fell to the normal 
level of 50 mEq./day. The serum chloride remained 
within normal limits throughout potassium chloride 
therapy. The potassium chloride supplement pro- 
duced a marked positive balance for potassium and 
chloride and a negative sodium balance. The reten- 
tion of potassium gradually declined, urinary potas- 
sium increasing, until the addition of further admin- 
istration of 70 mEq./day of potassium chloride. 
This resulted in an increase in potassium retention 
although the urinary potassium was still rising when 
the balance study was discontinued. The total reten- 
tion of potassium during the fifteen days included 
in the balance studies amounted to 740 mEq. with a 
possible further retention of 200 mEq. during the 
four days not followed. The retention of chloride in 
these fifteen days was 420 mEq. and the total loss of 
sodium 515 mEq., so that there was a net gain of 195 
mEq. of the acid radical in excess of base. From five 
days after the commencement of the potassium sup- 
plement until the time of operation the serum 
chemistry was normal. Following operation (periods 
16 and 17) there was the usual postoperative balance 
for potassium, sodium and chloride, but by the 
seventh day after operation, when the patient was 
eating a normal diet without added supplement, the 
balance for these elements was essentially normal. The 
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Fic. 4. Daily urine excretion of potassium plotted against 
serum potassium. Key: ® = Subjects with normal kid- 
neys. 0 = Patient preoperatively. + = Patient post- 
operatively. [_] = Patient after administration of am- 
monium chloride. 


blood values at this stage were as follows: serum 
potassium 5.4 mEq./L., chloride 102 mEq./L., sodium 
140 mEq./L., and the plasma alkali reserve 26.8 
mEq./L. 

There was no significant loss or retention of calcium, 
phosphorus or nitrogen during the period of study, 
although the urinary excretion of calcium and phos- 
phorus increased during potassium repletion, and 
lowered after the operation. Milne, Muehrcke and 
Aird [77] noted positive postoperative calcium and 
phosphorus balances associated with nitrogen loss. 


COMMENTS 


The Renal Excretion of Potassium. In Figure 4 
the daily excretion of potassium, calculated 
from three-day urine collections, is plotted 
against the corresponding level of serum potas- 
sium during control, ammonium chloride, 
potassium supplement and postoperative peri- 
ods. On the same graph are values for twenty- 
four-hour urine potassium, similarly plotted 
against corresponding serum levels, from subjects 
with normal kidneys; these values are taken from 
Mahler and Stanbury [24], and they include 
results from experimental potassium depletion, 
and one case of potassium deficiency of ali- 
mentary origin. The graph emphasises (1) the 
high urinary potassium excretion of our patient 
at abnormally low plasma levels during the 
control period, and during potassium supple- 
ment periods when plasma levels were normal; 
(2) the lowering of the urine potassium excretion 
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for a single three-day lag (Fig. 3) as a result of 
the acidosis induced with ammonium chloride, 
and (3) the effect of removal of the aldosterone- 
secreting tumour in bringing potassium excre- 
tion into the normal, and possibly low normal 
range, for the corresponding serum level. 

The potassium clearance depends on the load, 
that is, the potassium intake. This is shown very 
clearly, for example, by the balance study 
carried out by Evans and Milne [25] on a norma! 
healthy man. With a normal intake of potassium, 
a serum potassium of 4 mEq./L. and a urine 
output of approximately 60 mEq./day the 
potassium clearance was 10 ml./minute. On the 
addition of 200 mEq./day of potassium the po- 
tassium balance very rapidly reached equilib- 
rium, and the normal kidney preserved complete 
homeostasis. The serum potassium was now 
4.4 mEq./L., the urine potassium approximately 
250 mEq./day and the clearance approxi- 
mately 40 ml./minute. In our patient the 
potassium clearance on a normal intake of 
potassium was 17 ml./minute. When 170 mEq./ 
day were added the potassium clearance was 
24 ml./minute. Thus, although our patient had a 
high potassium clearance on a normal! potassium 
intake, during the fifteen days on the potassium 
chloride supplement (when he was in strongly 
positive potassium balance, and had already 
reached a normal serum potassium level), his 
potassium clearance was lower than that of a nor- 
mal person with the same intake but higher than 
that of a potassium-depleted subject with nor- 
mal kidneys. The high excretion of potassium 
in the urine of our patient at such low plasma 
levels is a feature of all published cases of 
primary aldosteronism in which urine and serum 
values have been determined. It has been stated 
that patients with primary aldosteronism are 
resistant to the replacement of the potassium 
deficit by oral supplement [7,2,7]. We did not 
find this to be true in our patient and there are 
now several reports of proved cases of primary 
aldosteronism in which supplementation effected 
a retention of potassium and raised the plasma 
potassium to normal [4-6,9]. On the other 
hand, the patient of Evans and Milne [25], 
who subsequently proved to have primary 
aldosteronism, retained potassium on supple- 
mentation but the serum potassium did not rise 
above 2.8 mEq./L. [77]. Oral ammonium chlo- 
ride had a delayed effect on urine potassium, 
which was reduced by about half for three days 
after stopping the administration of ammonium 
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TABLE VI 


| 
Plasma 
CO2 Serum | Urine | Potas- 
| Com- | Potas- Potas- sium 
Supplement bining sium sium Balance 
Power | (mEq./ | (mEq./ | (mEq./ 
(mEq./ | Bad day) | day) 


None 
None 
Ammonium chloride 


NN 


Ammonium chloride 
None 
None 
None 
100 mEq day 
100 mEq day 
100 mEq day 
100 mEq./day 
100 mEq./day 
170 mEq 

0 mEq 
170 mEq 
None 
None 
None 
None 
None 
None 
None 
None 
None 


ANN NY NW 


NM & 


hh WwW UI UI 


* Postoperatively. 

chloride. During these three days the potassium 
intake was reduced by 14 mEq./day but the 
potassium balance was plus 19 mEgq./day and, 
therefore, there must have been some retention 
of potassium during this period. (Table v1.) 
Table v1 shows also that there was some positive 
correlation between the plasma CO, combining 
power and the urine potassium during the 
control and ammonium chloride periods, the 
acidosis lowering the urine potassium. Any such 
inter-relation during the periods of potassium 
supplement will have been masked by high 
potassium excretion consequent upon high 
intake. It seems from Figure 4 that the post- 
operative potassium excretion in our patient 
was on the low side of normal for corresponding 
blood levels. The patient, however, was not 
having extra potassium after operation whereas 
the normal values on the graph were obtained 
from subjects having in some cases 100 to 150 
mEq./day. The full balance data show (Fig. 3) 
that during the postoperative period the patient 
was in positive potassium balance, retaining 
144 mEq. in twenty days while his plasma levels 
were above the normal range. The evidence 
therefore suggests that postoperatively potas- 
sium retention was abnormally high. In general 
agreement with this is the finding of Chalmers, 
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Fic. 5. Relationship between daily urinary excretions of 
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acidotic. ® = Values from cases of chronic potassium 
depletion of alimentary origin. (Schwartz and Relman 
[27].) 


Fitzgerald, James and Scarborough [6] in their 
patient with primary aldosteronism, that post- 
operatively the plasma potassium rose to 6.5 
mEq./L. without potassium supplement and as 
high as 8.5 mEq./L. with supplement. During 
the postoperative period of thirty days, their 
patient retained 610 mEq. of potassium. 

The Renal Excretion of Ammonia. Normal 
persons excrete 30 to 50 mEq./day of ammonia 
[26]. During the control period our patient 
excreted 60 to 70 mEq./day, which is ab- 
normally high. Ingestion of ammonium chloride 
caused a rise in the excretion of ammonia which 
reached its peak about four days after stopping 
the intake of salt. The addition to the diet of 100 
and then 170 mEq./day potassium chloride 
caused a gradual decline in urinary ammonia 
to a level which was maintained after operation. 
Of interest is the reciprocal relationship be- 
tween urinary ammonia and urinary potassium 
shown in Figure 5. Also plotted for comparison 
are values taken from Schwartz and Relman 
27| who described potassium repletion in two 
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patients suffering from chronic potassium deple- 
tion of alimentary origin; these values also show 
a reciprocal relationship between urinary potas- 
sium and urinary ammonia. It is obvious that 
both ions are excreted in much greater amounts 
by our patient than by the patients of Schwartz 
and Relman. The significance of this finding will 
be discussed subsequently. 

Recurrent Muscle Paresis. Since the 
potassium had been falling gradually during the 
preceding four weeks, and was at its lowest 
recorded value of 2.2 mEq./L. at the time, the 
attack observed during the administration of 
ammonium chloride may have been due simply 
to the effects of slow potassium changes rather 
than to the acute effects of ammonium chloride. 
However, a similar attack associated with 
administration of this salt was described by 
Earle et al. [28] in a possible case of primary 
aldosteronism. In this case, as in ours, ammonium 
chloride reduced the alkali reserve but had no 
effect on the serum potassium level, a finding also 
described in proved cases of primary aldo- 
steronism by Crane, Vogel and Richland [7] 
and Eales and Linder [9]. Sartorius, Roemmelt 
and Pitts [29] point out that when ammonium 
chloride is given to a normal subject, despite the 
increased excretion of potassium on a constant 
intake, the plasma potassium is maintained or 
even raised, indicating the release of intracel- 
lular stores of potassium. Intracellular loss of 
potassium in acidosis has been demonstrated also 
by Elkinton and associates [30]. Moore, as 
reported on by Crane, Vogel and Richland [7], 
produced hypokalaemic alkalosis experimentally 
by gastric suction, and showed that the plasma 
potassium was restored by administration of 
ammonium chloride. Clarke and associates [37] 
also noted an increase in serum potassium from 
3.5 mEq./L. to 4.0 mEq./L. on administration 
of ammonium chloride to the experimentally 
depleted normal subject and, since urinary loss 
continued, the potassium must have been drawn 
from intracellular stores. The absence of this re- 
sponse in primary aldosteronism is probably due 
to the severity of potassium depletion. Evidence 
is presented elsewhere in this paper that in our 
patient the potassium-depleted cells contained 
an increased amount of sodium, and that the 
latter ion was released, presumably in exchange 
for hydrogen ions, during the administration of 
ammonium chloride. This exchange may have 
been a factor in the development of the paresis. 

Sodium Balance. Even when measured as 


serum 


averages of three-day collections, the urinary 
sodium values before operation fluctuated con- 
siderably. During this eighteen-day period 
the patient retained 111 mEq. of sodium. (The 
corresponding net potassium balance for this 
period was zero.) Corresponding plasma values 
were within normal limits except for one value of 
147 mEq./L. A sodium balance control period, 
comparable in length with ours, is available only 
in the case of Mader and Iseri [4] who found a 
marked positive balance accompanied by serum 
sodium values which were usually high and a 
negative potassium balance. High serum values 
before potassium repletion are described in most 
of the published cases of primary aldosteronism. 
During the three days when ammonium chloride 
was given the sodium balance was negative, but 
scarcely more so than during control period 
number 4. In the three days immediately fol- 
lowing ammonium chloride, when the intake of 
sodium was reduced by 51 mEq./day, the bal- 
ance was markedly positive, as was the potassium 
balance during this period. During the adminis- 
tration of potassium chloride the sodium 
balance became negative as the 
balance became positive. The reciprocal rela- 
tionship between sodium and potassium balance 
during potassium repletion of potassium-depleted 
subjects is a further feature of the cases of primary 
aldosteronism already referred to, and was 
noted by Mahler and Stanbury [24] in potas- 
by Schwartz and 


potassium 


sium-losing renal disease, 
Relman [27] in alimentary potassium depletion, 
and by Black and Milne [32] in experimental! 
potassium depletion. The immediate effect of 
operation on the sodium balance was to make 
it positive, as would be expected, and later the 
balance became normal. 

Cation Shifts. Cumulative changes in the 
amounts of intracellular sodium and potassium 
(Fig. 6) were calculated as described by Elkinton 
and Danowski [33]. The initial extracellular 
fluid (ECF) volume was assumed to be 20 per 
cent of the patient’s body weight; potassium 
changes were corrected for changes associated 
with protein metabolism. Such calculations were 
based on the assumption that chloride neither 
enters nor leaves the cells and hence that 
changes in extracellular fluid volume can be 
calculated from plasma chloride and chloride 
balance measurements. 

Reliable balance data were not available from 
our patient for a few days around the date of 
operation, and for calculations of postoperative 
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changes the assumption had to be made that the 
ECF volume did not change during this period. 
The starting point of postoperative changes is 
therefore open to error, but calculations of ion 
shifts beyond this point are unaffected by any 
error in this assumption. 

The preoperative results show: (1) an increase 
in ECF volume of nearly 414 L., (2) a net gain of 
intracellular potassium of 767 mEq. out of 
829 mEq. retained by the patient during this 
period, and (3) a net loss of intracellular sodium 
of 1,141 mEq., 716 mEq. of which stayed in the 
expanded ECF and 425 mEq. of which were 
excreted. These changes are shown in Figure 6 
with corresponding plasma levels and plasma 
alkali reserve. 

The increase of ECF volume of 4.5 L. in our 
patient, before operation, is very similar to that 
reported by Mahler and Stanbury [24] in their 
description of the potassium repletion of a case of 
potassium-losing renal disease. Mader and Iseri 
|4| reported an increase of about 1 L. during 
treatment with potassium in a patient with 
primary aldosteronism. A similar increase was 
reported by Elkinton, Squires and Crossley [34] 
in cases of metabolic alkalosis due to chronic 
potassium deficiency and also by Schwartz 
and Relman |27)| during the potassium repletion 
of chronic potassium deficiency of alimentary 
origin. 

The Relationship of the Potassium Deficiency to the 
Alkalosis. It seems safe to conclude that during 
the preoperative potassium repletion period in 
our patient more sodium was lost from the cells 
than potassium was gained. The inference from 
this finding is that before treatment the patient 
had lost a certain amount of potassium from his 
cells and a greater quantity of sodium had 
entered. Balance data on the two cases of Milne, 
Muehrcke and Aird [77] indicate intracellular 
changes similar to those reported here, but 
Chalmers et al. [6] and Mader and Iseri [4] 
found that of the intracellular potassium lost, 
only about three-fourths and two-thirds, respec- 
tively, were replaced by sodium. 

In acute experimental potassium depletion 
in rats [35] and in man [32] potassium lost from 
cells was only partly replaced by sodium and it 
was inferred in these studies that part of the 
potassium deficit was balanced by movement of 
hydrogen ions from the ECF into the cells, thus 
giving rise to ECF alkalosis and low urinary 
acidity. This concept was 

the finding that potassium 


ammonia and 
strengthened by 
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repletion abolished the alkalosis and led to an 
increase in urinary ammonia and acidity, due 
presumably to displacement of intracellular 
hydrogen ions by potassium. 

The alkalosis in our patient, however, could 
not have been due to ion exchange between cells 
and ECF since the calculated cation shifts 
showed that intracellular potassium depletion 
was more than balanced by sodium alone. Also, 
in contrast to the observations in acute experi- 
mental potassium deficiency, the urinary am- 
monia excretion in our patient was high during 
potassium depletion (also noted by Milne, 
Muehrcke and Aird [77] and Eales and Linder 
(9]) and was gradually lowered during repletion, 
urinary potassium increasing with decreasing 
ammonia excretion. A similar relation between 
the daily excretions of these two urinary ions was 
noted by Schwartz and Relman [27] in chronic 
potassium deficiency and can be interpreted by 
the concept of Berliner, Kennedy and Orloff 
[36] which postulates renal tubular secretion of 
potassium and hydrogen ions in exchange for re- 
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absorbed sodium ions. Ammonium ion excretion 
is an index of hydrogen ion excretion, the latter 
decreasing as more potassium ions become avail- 
able for exchange. 

The potassium depletion described by 
Schwartz and Relman [27] was due to alimen- 
tary loss, and in their patients the sparing action 
of one ion on the other was sufficient to restrict 
potassium excretion to very low levels at the 
expense of increased hydrogen ion excretion (as 
ammonium ion). In our patient, however, 
both potassium and ammonium ion excretion 
were excessively high (Fig. 5), an observation in 
agreement with that of Eales and Linder [9] and 
Milne, Muehrcke and Aird [77]. Excessive 
excretion of these ions could occur as a result of 
increased reabsorption of sodium, thus giving 
rise simultaneously to potassium depletion and 
alkalosis. There is abundant evidence that 
aldosterone promotes such reabsorption. Hyper- 
secretion has been demonstrated in many condi- 
tions associated with sodium retention, e.g., 
nephrosis, congestive heart failure and hepatic 
cirrhosis [37]. Much of the evidence reviewed by 
Garrod, Simpson and Tait [38,39] relates 
aldosterone secretion to sodium and water 
retention. If aldosterone excess caused potas- 
sium depletion and extracellular alkalosis by 
the mechanism suggested, the cells might be- 
come depleted of both potassium and hydrogen, 
and this would allow more sodium to enter than 
potassium to come out. This situation would 
account for the intracellular cation changes seen 
in our patient on potassium repletion. 

Sodium balance data and plasma sodium 
values from our own and from other cases, as 
previously presented, provide further evidence 
for sodium retention during untreated primary 
aldosteronism. 

Renal Function. 
merular filtration rate (Cly;,) and 
tubular excretory capacity (Tmpaqg) 
probably due to the nephrosclerosis. The further 
reduction in glomerular filtration rate three 
months after operation, indicated by the urea 
clearance value (Table 11), is a feature of many 
published cases of primary aldosteronism. In 
those of Chalmers, FitzGerald, James and 
Scarborough [6], Eales and Linder [9], and 
Milne, Muehrcke and Aird [77] the lowered 
filtration rate coincided with a postoperative fall 
in blood pressure, but in our patient there was 
no marked relief of the hypertension after 
removal of the tumour. In one of three cases of 


The abnormally low glo- 
maximal 
were 


primary aldosteronism briefly described by 
Dustan, Corcoran and Page [#] there was a 
similar fall in glomerular filtration rate not due 
to a fall in blood pressure. 

Aldosterone Estimations. Dr. Garrod provided 
the following comments on the results of the 
estimations: ‘“The moderately raised preopera- 
tive excretion of aldosterone is in keeping with 
our own and other worker’s findings in cases 
of Conn’s syndrome. The extremely low urinary 
excretion of aldosterone after removal of the 
tumour, compared with the proportionately 
much smaller fall in cortisol excretion agrees 
with our findings in the case reported by Chal- 
mers, FitzGerald, James and Scarborough [6], 
and indicates that aldosterone excretion by the 
non-tumourous tissue was being suppressed. 
This interpretation is supported by the incuba- 
tion studies on the tissue removed at operation 
and agrees with the hypothesis which we have 
previously put forward (Garrod, Simpson and 
Tait {39]). It would seem that this suppression 
may not be easily reversible, for it was still 
present three months after operation in the case 
reported by Chalmers et al., and in the present 
case the aldosterone excretion did not rise after 
partial potassium repletion.” 


CLINICAL COMMENTS 


Clinically, this patient resembled other cases 
previously described, apart from the fact that 
his hypertension was more severe than in most 
and that he did not, to the best of our knowledge, 
exhibit tetany. In 1951, when he had what was 
probably the first of his attacks of muscular 
weakness, his hypertension was considerable 
although labile, and in the absence of relevant 
symptoms, retinopathy or evidence of progres- 
sive renal damage he underwent bilateral 
thoracolumbar sympathectomy. Assessment of 
the effect of this operation on his blood pressure 
is difficult but certainly readings of 240 to 210 
systolic and 150 to 130 mm. Hg diastolic were 
commonly recorded during his visits from 1952 
to 1956, and beneficial therapeutic action is 
scarcely clear. After removal of the adreno- 
cortical tumour the hypertension, although 
reduced, was still present and in March 1958 
his blood pressure varied between 180 to 110 
mm. Hg when lying down and 160 to 105 mm. 
Hg when standing. The lability may be to some 
extent the result of sympathectomy. The reason 
for the persistence of the hypertension remains 
unknown, although an obvious but unproved 
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hypothesis is that it is the result of renal damage 
secondary to prolonged hypertension or hypo- 
kalaemia or both. 

It will be noted that thirst and polyuria were 
experienced for the first time shortly after the 
first stage thoracolumbar sympathectomy in 
1951, attacks of muscular weakness becoming 
frequent thereafter. Garcia Llaurado [47] dem- 
onstrated that there is an increased excretion in 
urine of an electrolyte-regulating corticoid in the 
immediate postoperative period and Garcia 
Llaurado, Neher and Wettstein [42] isolated 
the hormone and identified it as aldosterone. 
Garcia Llaurado and Woodruff [43] suggest 
that postoperative aldosteronism may result 
from either increased production of aldosterone 
or impairment of the capacity of the liver to 
inactivate the hormone. It is possible that one of 
these mechanisms may have been responsible for 
precipitating our patient’s symptoms after the 
sympathectomy. 

The initial diagnosis of our case was made on 
the basis of the history, hypertension, the pres- 
ence of hypokalemic alkalosis and the demon- 
stration of an adrenal tumour radiologically. 
While in the fully developed case raising the 
possibility of primary aldosteronism may de- 
pend only on awareness of the existence of the 
syndrome, the problem of diagnosis in some cases 
may be one of great difficulty. Milne’s second 
subject was a woman complaining only of 
transient occipital headache who was found to 
have hypertension. An electrocardiogram sug- 
gested the presence of hypokalaemia and later 
she was found to have an adrenocortical tumour. 
The electrocardiogram which is often performed 
routinely on new patients with hypertension may 
thus be of great value. 

The differential diagnosis from primary renal 
disease with hypokalaemic alkalosis (as opposed 
to the more common acidosis) may again be a 
formidable problem, as pointed out by Milne, 
Muehrcke and Aird [77], apparent distinguish- 
ing characteristics being possibly fallacious. 
Hyperplasia or a tumour of the adrenals may 
not be shown by air insufflation and the salivary 
Na/K ratio may be affected by secondary 
aldosteronism. Bilateral surgical exploration 
may have to be the last investigation before 
primary aldosteronism is excluded. 


SUMMARY 


A case of primary aldosteronism is described. 
The presenting features were some indefinite 
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unsteadiness of gait, with incidental hyperten- 
sion discovered on routine examination. Symp- 
toms of polyuria, polydipsia and attacks of 
generalised weakness did not develop until ten 
months later, shortly after a thoracolumbar 
sympathectomy had been performed for the 
hypertension. 

After a diagnosis of primary aldosteronism 
had been made, balance studies were performed 
over a period of seven weeks preoperatively and 
three weeks postoperatively. The biochemical 
findings are discussed. 

At operation an aldosterone-secreting tumour 
was removed from the left suprarenal gland. 

Except for the persistence of (a less marked) 
hypertension the patient has remained normal 
for the twenty-four months since the operation. 
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Multiple Myeloma Manifested as a Problem 
in the Diagnosis of Pulmonary Disease 
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ULMONARY involvement in multiple myeloma 
is uncommon. In a 


series of fifty-seven 
cases reported by Kenny and Moloney [7], 
there were no symptoms or physical findings 
referable to the respiratory tract. Extraskeletal 
involvement is most often present in the liver, 
spleen and lymph nodes [2,3]. 

In the case to be presented, extraosseous 
pleuropulmonary involvement was a dominant 
feature. 

CASE REPORT 


A sixty year old white, married woman complained 
of weakness, anorexia, dyspnea and pain in the left 
lower side of the chest anteriorly. 

Her past medical history included a subtotal 
hysterectomy and right salpingo-oophorectomy per- 
formed in 1943 for fibroid tumors of the uterus. In 
1949, hemorrhoidectomy was performed. In 1953 she 
had undergone subtotal thyroidectomy for a benign 
nodule. There were no symptoms of thyrotoxicosis. 
In 1955 she was treated at home for pneumonitis. 
Every few months thereafter she was bedridden for a 
few days to a week with fever, cough and pains in 
the chest. 

System review revealed no significant symptoms 
not related to her present illness. A roentgenogram 
of her chest taken at a mobile chest survey unit 
twenty-four months before admission was reported as 
normal. 

The patient’s present illness began insidiously fif- 
teen months before admission, when she noted pain in 
her left iliac area. Her family physician, in another 
city, discovered a mass in the left iliac area. She was 
thought to have diverticulitis, and was found to be 
anemic. She received several transfusions of whole 
blood, but continued to lose weight, felt weak, and 
pain persisted. Eight months after the onset of these 
symptoms she underwent an exploratory laparotomy. 
A cystic mass measuring 3.5 by 3 by 1 cm. in diameter 
was found adherent to the rectum and was removed. 
The pathological report was a benign Gartner’s duct 
cyst. 

Following this operation her symptoms of weakness 
persisted. Dyspnea developed as well as sternal pain 
and pain in the left anterior portion of the chest; she 
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remained anorectic and continued to lose weight. Pain 
in her right hip and knee developed. During the 
several weeks before admission her dyspnea had 
increased and nausea and vomiting developed. 

She was first seen by one of us (E. A. F.) in Decem- 
ber 1957, approximately fifteen months after the onset 
of her present illness. Physical examination at this 
time revealed a fairly well developed, thin, white 
woman, approximately sixty years of age, who ap- 
peared to be extremely weak and chronically ill. The 
temperature was 98.5°F., pulse 88 per minute, respira- 
tions 26 per minute, and blood pressure 152/84 mm. 
Hg. Examination of the head and neck was essentially 
within normal limits. Small, tender nodes were 
palpable in both axillas. On percussion, there was 
dullness in the lower half of the left side of the thorax. 
On auscultation, the breath sounds were normal on 
the right side but decreased to absent in the lower 
third and mid-third anteriorly and posteriorly. A few 
rales were heard at the right base. The heart sounds 
were normal. There was normal sinus rhythm. The 
second aortic sound was louder than the second 
pulmonic. No murmurs were heard. The apex beat 
could neither be seen nor felt. The abdomen did not 
appear to be distended. An operative scar was present 
in the left iliac region. The liver was palpable 
3 inches below the right costal margin; the spleen was 
palpated 2 inches below the left costal margin. 
There was moderate tenderness in the right upper 
quadrant of the abdomen. Pelvic examination re- 
vealed a pale, vaginal mucosa. A small cystocele was 
present. The cervix was normal. On _ bimanual 
examination there was a sense of fullness in both 
fornices, more noticeable on the left. Rectal examina- 
tion revealed no abnormalities. The findings in the 
extremities were essentially within normal limits. 
Neurologic examination was also within normal limits. 

Preliminary fluoroscopy of the chest and x-ray films 
of the chest revealed a rounded, soft tissue density, 
measuring approximately 5 cm. in its greatest diam- 
eter, in the lateral aspect of the right mid-lung, which 
was adjacent and contiguous with the pleura, and 
which suggested loculated pleural fluid. There was a 
larger area of homogeneous density obscuring the 
entire left lower lung field, associated with pleural 
fluid in the left pleural space. In addition, there was a 
similar density in the superior medial aspect of the 
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Fic. 1. Electrophoretic pattern of the blood serum shows 
a marked increase in the gamma globulin fraction. 


right upper lung field, which also suggested en- 
capsulated fluid. Spot roentgenograms for bony detail 
over the areas of density failed to demonstrate any 
definitive areas of bone destruction, demineralization, 
or other osseous abnormality in these zones. The 
initial impression was encapsulated fluid, associated 
with probable areas of pulmonary or pleuropul- 
monary metastases. A diagnostic thoracentesis was 
suggested. 

Further radiographic studies of the abdomen, skull, 
sternum, scapula, pelvis and right femur revealed 
spotty areas of bone destruction, completely osteolytic 
and quite characteristic of the usual classical osseous 
changes seen in multiple myeloma. The sternum 
showed rather marked demineralization, with thin- 
ning of the cortices, without significant destruction, 
but there was a definite area of subpleural extension 
of myelomatous tumor arising from the posterior 
margin of the sternum. The liver and spleen were 
found to be slightly enlarged. Further detailed studies 
of the bony thorax again failed to demonstrate any 
evidence of bony involvement which could be con- 
strued to be myelomatous osseous change, with sub- 
pleural extension of tumor. The areas of pleuropul- 
monary involvement seemed to be completely limited 
to the pleura and the lung. 

The urine had a specific gravity of 1.018, 3-plus 
albumin, was negative for sugar, and the sediment 
contained many fine granular casts per high power 
field, with 4 or 5 white cells and rare red cells per 
high power field. Three consecutive examinations for 
Bence Jones protein were negative. A Sulkowitch test 
for calcium was also negative. The hemoglobin on 


admission was 7.5 gm. per cent with a cell volume of 
26 per cent. The erythrocytes numbered 2,640,000 per 
cu. mm., white blood cells 6,250 per cu. mm. with 56 
per cent small lymphocytes, 42 per cent mature 
neutrophils and 2 per cent eosinophils. The blood 
smears showed an increase in lymphocytes of the ma- 
ture type, with excessive rouleaux formation. A 
Coombs’ test was negative. The erythrocyte sedimen- 
tation rate (corrected) was 28 mm. per hour. The 
serum total cholesterol was 132 mg. per cent, alka- 
line phosphatase 1.7 units, phosphorus 3.7 mg. 
per cent. The prothrombin time was fifteen seconds, 
with a control of twelve seconds. A bromsulphalein 
test showed 7.5 per cent dye retention after forty-five 
minutes. Blood urea nitrogen was 23.9 mg. per cent. 
The serum total proteins were 8.4 gm. per cent of 
which serum globulin was 4.6 gm., serum albumin was 
3.8 gm. The serum calcium was 9.0 mg. per cent. An 
electrophoretic pattern of the serum (Fig. 1) revealed 
a marked increase in the gamma globulin fraction, 
with a decrease in the albumin. The blood was nega- 
tive for cryoglobulin. A bone marrow aspiration was 
performed and the smear consisted almost entirely 
of mature and immature plasma cells, some with as 
many as four nuclei. (Fig. 2.) The findings were quite 
compatible with the diagnosis of multiple myeloma. 

Because of the massive pleural effusion in the left 
pleural cavity, thoracentesis was performed. (Fig. 3.) 
About 600 cc. of reddish tinged, slightly turbid fluid 
was obtained. The specific gravity was 1.030. A cell 
count revealed 95 per cent of the cells to be plasma 
cells, 1 per cent were polymorphonuclear leukocytes, 
3 per cent large mononuclear cells and 1 per cent were 
small mononuclear cells. There were 30,000 erythro- 
cytes per cu. mm. A sugar determination was 27 mg. 
per cent. No epithelial tumor cells were found. At a 
later date thoracentesis was performed in the right 
pleural cavity and the same type of pleural fluid was 
obtained. On microscopic examination many plasma 
cells were noted. 

The patient was hospitalized for twelve days. Dur- 
ing her stay her symptoms of weakness, anorexia, 
slight dyspnea and pain in the left lower anterior 
chest persisted. During the evening she complained 
of pain in the right hip, with radiation to the right 
knee. Night sweats were often present, but the tem- 
perature was within the limits of normal except for 
one day when a thoracentesis had been performed. 

Treatment with urethane [2,6] was attempted but 
was abandoned after a total of 6 gm. had been given 
over a two-day period. Prior to therapy the leukocyte 
count was 6,238 per cu. mm., of which 56 per cent 
were small lymphocytes, but after the drug was given 
the leukocyte count decreased to 4,150 per cu. mm. 
with 72 per cent small lymphocytes, 3 per cent large 
lymphocytes and only 18 per cent mature neutrophils. 
She received 1,000 cc. of whole blood during her 
hospital stay, and the hemoglobin, on discharge, was 
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Fic. 2. Bone marrow smear shows innumerable mature and immature plasma cells. 


Fic. 3. The pleural fluid contained cells, 95 per cent of which were plasma cells, 


9 gm. per cent with 2 cell volume of 28 per cent. The 
erythrocyte count was 2,750,000 per cu. mm. 

X-ray therapy to the areas in the right mid-lung and 
left lower lung was administered, with approximately 
2,500 r tumor dose to the area in the right mid-lung 
and 2,200 r tumor dose to the area at the left base, 
delivered in a twenty-eight-day period. The x-ray 
therapy was given with a conventional 250 KV ther- 
apy unit, with a beam of a half value layer of 3.25 mm. 
of copper. Rather striking regression of the areas of 
pulmonary infiltration and pleural pulmonary in- 
volvement occurred. (Figs. 4 and 5.) 

In spite of the regression of the pulmonary involve- 
ment following x-ray therapy the patient continued to 
complain of considerable discomfort in the left lower 
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side of the chest, with anorexia, weakness and weight 
loss. Blood studies showed the hemoglobin to vary 
from 6.9 gm. to 7.75 gm. per cent. The leukocyte count 
ranged from 5,000 to 6,800 per cu. mm. with a normal 
differential distribution. She also had generalized 
purpuric eruptions, with considerable pruritus. 
Platelet counts were 50,000 per cu. mm. on two oc- 
casions. It was then decided to try again to give her 
urethane, 1.0 gm. four times daily. She was also given 
triamcinolone, 4 mg. four times daily. Under this 
regimen of therapy there was a definite improvement 
in the chest pain. Appetite improved and she had a 
sense of well-being. The latest blood count, which was 
in July 1958, revealed a hemoglobin of 11 to 12 gm. 
per cent, an erythrocyte count of 4,000,000 per cu. 
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Fic. 4 Initial radiograph of the chest, December 16, 
1957. 


mm., and a leukocyte count of 3,100 per cu. mm. of 


which 23 per cent were lymphocytes, 62 per cent were 
mature neutrophils, 7 per cent were monocytes and 
8 per cent were stab forms. The platelet count was 
now normal at 280,000 per cu. mm. Most of the 
purpuric spots had disappeared. She is now receiving 
a maintenance dose of urethane solution, 1.00 gm. 
twice daily and 2 mg. of triamcinolone, three times 
daily. She had been receiving these medications for 


two months. 


COMMENTS 


Multiple myeloma was first suspected when 
excessive rouleaux formation was reported in a 
peripheral blood smear. Further confirmatory 
evidence was given by the typical electrophoretic 
pattern of the serum proteins. The classical 
roentgenographic findings of multiple myeloma 
were found in the left scapula, right femur, 
ischium and skull. The presence of numerous 
plasma cells in the pleural fluid and bone mar- 
row was diagnostic. 

As already indicated, pulmonary involvement 
in multiple myeloma is uncommon. Extra- 
osseous pleural involvement is even more rare. 
In a report of fifty-one cases Meacham [3] found 
no cases of isolated pleural involvement, and a 
limited search of the literature failed to uncover 
any other instances. Pleural involvement is 
reported by Snapper [2] and Batts [5] and occurs 
when plasmacytomas of ribs or sternum 
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Fic. 5. Radiograph of the chest after x-ray therapy 
February 20, 1958. 


infiltrate the subpleural space by direct exten- 
sion. Detailed x-ray examination in this instance 
failed to demonstrate any significant bony 
change in the areas of contiguous pleural in- 
volvement. Paramyloid masses would seem to be 
unlikely in this instance, as there were no 
clinical manifestations of amyloidosis of th 
skin, joints, heart or gastrointestinal tract. The 
involvement in the right lung is probably a 
pleural plasmacytoma and the area in the 
left lung a subpleural and pulmonary paren- 
chymatous plasmacytoma. 

Frequent colds with fever and coughing, as 
reported by this patient, occur in those suffering 
from multiple myeloma [7]. The absence of the 
common antibodies in the abnormal globulin 
fraction of the myeloma serum leaves these 
patients unprotected against infections. The 
sluggishness of the blood flow through the lungs 
due to the marked increase in blood viscosity and 
rouleaux formation of the red cells must facilitate 
the development of pneumonia. Recurring 
pneumonitis in adults should suggest the possi- 
bility of such as 


occurs in myeloma. 


hypogammaglobulinemia, 


SUMMARY 


A case of multiple myeloma is reported which 
pleuropulmonary mani- 
pathology was 


dominant 
pulmonary 


presented 
festations. The 
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probably due to pleural plasmocytomas, with 2. Diseases Practice— 

lomatous involvement. . Meacuam. G. C. Plasma cell myeloma. Ann. Int. 
Med., 38: 1035-1047, 1953. 

. GREENE, L. Multiple myeloma. M. Times, 84: 1205- 
1218, 1956. 

. Barts, M. J. Arch. Surg., 39: 807, 1939. 

. Licutrenstern, L. and JArre, H. L. Multiple myeloma. 


REFERENCES 


1. Kenny, J.J. and Moroney, W. C. Multiple myeloma: 


diagnosis and management in a series of 57 cases. 


Ann. Int. 


Ved., 46: 1079-1091, 1957. Arch. Path., 44: 207-246, 1947. 


FEBRUARY, 1960 


Postural Hypotension® 


Report of a Case, with Hemodynamic Studies of Central, 
Peripheral and Pulmonary Artery Pressures 


ALAN SOLOMON, M.D. and LESLIE A. KUHN, M.D. 


New York, New York 


ROFOUND alterations of the normal hemo- 

dynamic responses have been described in 
patients with postural hypotension, including 
abnormal changes referable to arteriolar resist- 
ance, venous tone, cardiac output and neuro- 
hormonal vasopressor substances. These changes 
generally have been related to the circulatory 
abnormalities occurring in the erect position. 
The purpose of this report is to present a patient 
with postural hypotension who had previously 
undescribed abnormal circulatory findings which 
were present in the recumbent as well as in the 
upright position, and to record the circulatory 
responses of this patient to posterior pituitary 
preparations and to desoxycorticosterone acetate 


(DOCA®). 


CASE REPORT 


J. Mc., a forty-two year old housewife, was admitted 
to The Mount Sinai Hospital on January 20, 1958, 
complaining of weakness and dizziness upon standing. 

In 1954, the patient was diagnosed as having dia- 
betes mellitus and control of the diabetes was achieved 
with the administration of 20 units of NPH insulin 
daily. In October 1957, the patient first experienced 
weakness and dizziness upon standing. Her symptoms 
were immediately relieved by returning to the recum- 
bent position. 

Concomitantly, severe vomiting developed and she 
was admitted to another hospital in diabetic acidosis. 
Treatment with intravenous fluids and additional 
insulin readily corrected the acidosis, but because of 
persistent vomiting an exploratory laparotomy was 
performed. A congenitally absent right adrenal gland 
and kidney were noted but no intra-abdominal disease 
was found. Postoperatively, the vomiting subsided; 
however, her incapacitating postural symptoms per- 
sisted, necessitating further hospitalization. 

On admission to The Mount Sinai Hospital, the pa- 
tient was thin and appeared chronically ill. The 
physical examination was within normal limits with 
the exception of her response to the upright position. 


The patient's blood pressure in the recumbent position 
was 110/70 mm. Hg; in the sitting position it was 
80/50 mm. Hg. On assuming the erect position, she 
became weak and dizzy, but did not lose conscious- 
ness; her blood pressure was unobtainable, but het 
pulse rate remained unchanged. 

Neurological examination revealed the deep tendon 
reflexes in the lower extremities to be absent. but 
sensation was intact. The peripheral sweating response 
was diminished. 

Routine studies of the blood and stool revealed no 
abnormalities. There was moderate acetonuria with- 
out glycosuria and a hypochloremic alkalosis, at- 
tributed to her recent vomiting. The cerebrospinal 
fluid protein content was increased to 67 mg. per 100 
cc., but the spinal fluid was otherwise normal 
Urinary catecholamines, calculated as norepineph- 
rine, were 18 wg. per twenty-four hours, the lower 
limit of normal. Results of studies of adrenal cortical 
function, including a water-loading test, urinary 17- 
ketosteroids and blood 17-hydroxycorticoids, were 
normal. Roentgenograms of the chest and gastro- 
intestinal system showed no abnormalities. 

Studies of the central and peripheral pressure and 
of pulmonary artery pressure were carried out on a tilt- 
table in order to investigate the patient's severe, 
disabling postural hypotension. A No. 
catheter was passed under fluoroscopic control from 
the right antecubital fossa to the right pulmonary 
artery. To record central arterial pressures, a poly- 
ethylene catheter was advanced to the ascending aorta 
just above the aortic valve through a thin-walled 
18G needle inserted percutaneously into the left 
femoral artery. Peripheral arterial pressures were 
recorded via a Cournand needle inserted percuta- 
neously into the left brachial artery. The zero point 
for all pressures was 5 cm. posterior to the sternal 
angle, irrespective of the position of the tilt-table. The 
systemic pressures were recorded simultaneously from 
a single base line by means of Statham strain gauges 
set at equal sensitivities. 

The catheterization studies are recorded in Figure 1. 
In the upper portion of the figure, the pronounced fall 
in both central and peripheral pressures is evident, the 


cardiac 


* From the Department of Medicine, Mount Sinai Hospital, New York, New York. 
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RECUMBENT 


Fic. 1. Simultaneously obtained central aortic and brachial arterial pressure. The 
pulmonary arterial pressures were recorded immediately following recording of 
the systemic pressures. The systemic pressures were recorded from a single base 
line, the strain gauges being set at equal sensitivities. The central pressure is 
identified by its earlier onset. In the upper portion of the figure, the pronounced 
fall in arterial pressure with tilting is evident. In contrast to a normal patient, 
the central systolic pressure was slightly higher than the peripheral systolic pres- 
sure during recumbency. During tilting at 60 degrees, although the peripheral 
pressure was slightly higher than the central pressure, the difference between the 
two pressures was smaller than seen in normal patients. In the lower portion of 
the figure the changes occurring in the pulmonary arterial pressure are demon- 
strated. In contrast to the systemic circulation, the pressure in the pulmonary 


artery rises slightly during tilting. 


most marked drop coming at a 60 degree tilt. These 
findings are of course definitely abnormal, the normal 
response to tilting being a slight fall in systolic pres- 
sure, a rise in diastolic pressure and a fairly constant 
mean pressure. The relationship of the central aortic 
to the peripheral arterial pressure in this patient is of 
interest. Whereas normally in the recumbent position 
the brachial artery systolic pressure exceeds the cen- 
tral aortic systolic pressure by about 10 per cent and 
the peripheral pulse pressure exceeds the central pres- 
sure by about 40 per cent [7], in this patient the cen- 
tral systolic pressure was slightly higher than the 
peripheral systolic pressure. During tilting of the nor- 
mal patient the difference between the two pressures 
is markedly accentuated [7]. In this patient, al- 
though the peripheral pressure was slightly higher 
than the central pressure at 60 degrees, the difference 
between the two pressures was smaller than would be 
evident in a normal subject. The lower portion of 
Figure 1 shows the changes occurring in the pul- 
monary arterial pressure recorded immediately after 
recording of systemic pressure. In contrast to the 
systemic circulation, the pressure in the pulmonary 
artery rose slighfiy during tilting. 

The patient was given posterior pituitary prepara- 
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tions to evaluate the effect on her postural hypo- 
tension. A Pitressin® infusion, 3 mu. (milliunits) per 
minute, produced a maximum pressor response in 
both the recumbent and erect positions. (Table 1.) 
However, 5 units of Pitressin tannate in oil adminis- 
tered subcutaneously did not maintain her blood pres- 
sure while standing. The intravenous administration 
of 10 units of oxytocin had no effect on the blood 
pressure. 

Attempts to treat the patient’s postural hypotension 
with the use of elastic stockings, an abdominal binder, 
ephedrine 30 mg. four times daily, and atropine to 
tolerance were unavailing. The intramuscular admin- 
istration of mephentermine (15 mg.) produced a 
pressor response in the recumbent position, but had no 
effect on the postural hypotension. (Table 1.) 

DOCA (5 mg.) was administered intramuscularly 
twice daily. Within seventy-two hours a slight hyper- 
tensive effect was achieved in the recumbent position, 
and the patient’s blood pressure was maintained fairly 
close to normal levels in the erect position. For the 
first time in several months she was able to walk with- 
out difficulty. When the patient did not receive the 
drug for several days the postural hypotension re- 
turned. When DOCA therapy was reinstituted, the 
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TABLE I 
BLOOD PRESSURE RESPONSE TO VARIOUS PHARMACOLOGICAL 
AGENTS IN THE RECUMBENT, SITTING AND STANDING 
POSITIONS 


Blood Pressure 


mm. Hg 


Data 


Recumbent Sitting Standing 


Untreated 
110/70 


Pitressin (Intravenous Infusion) 


160/110 130/100 90 
110 
140 


125 


1 mU./min. 
2 mU./min. 
3 mU./min. 
4 mU./min. 


Pitressin Tannate in Oil (5 Units Subcutaneously 


120/70 
100/70 
90/60 
90/70 


10 min. 
15 min.. 
30 min. 
60 min. 


Oxytocin (10 Units Intraveno 


60/40 
70/50 
85/70 
95/70 


Mephentermine (15 mg. Intramuscularly 


150/80 120/80 70/0 
150/80 130/90 40/0 


45 min.. 
60 min. 


DOCA (5 meg. Intramuse ularly) 


80/60 
80/60 
80/70 


120/70 100/70 
130/80 110/70 
150/90 120/80 


beneficial therapeutic effect was again achieved with- 
out weight gain or other undesirable side effects of the 
drug. 

The patient was discharged from the hospital and 
took 15 units of NPH insulin daily and 2 and 14 mg. 
of sublingual DOCA twice daily. For a two-month 
period she continued to walk and function normally, 
but subsequently orthostatic hypotension developed 
again despite maintenance doses of DOCA. After an 
interval of several weeks she again responded satis- 
factorily to the administration of 5 mg. DOCA daily. 
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COMMENTS 


Postural hypotension has been found as an 
isolated occurrence and in association with 
various endocrinological and neurological! dis- 
ease states. The association of postural hypo- 
tension with diabetes mellitus is well known and 
has been considered to be a form of autonomic 
neuropathy simulating a sympathectomy [2-4]. 
This diabetic patient exhibited postural hypo- 
tension and in addition an abnormal! sweating 
response, absent deep tendon reflexes in the 
lower extremities, pernicious vomiting and an 
elevated cerebrospinal fluid protein content. All 
these findings have been described as manifesta- 
tions of diabetic neuropathy, and are more com- 
monly found in patients with long-standing 
diabetes and diabetic complications of other 
believes that 


organ systems |/]. Fagerberg |5 


the neuropathy is secondary to a_ specifi 
vascular lesion, whereas Rundles |7! attributes 
its occurrence to the abnormal metabolic state of 
chronically unregulated diabetes. The precise 
cause of the syndrome in diabetic subjects, how- 
ever, is not well known as_ morphological 
studies in these patients are scanty. 
Catheterization studies afforded the opportu- 
nity tO identify further the abnormal circulatory 
phenomena occurring in these patients. The 
results in this patient differed considerably from 
those observed in the normal subject as reported 


by Kroeker and Wood [7]. 


normal response, in this patient central arterial 


As opposed tO the 


systolic pressure exceeded peripheral arterial 
pressure in the recumbent position. After tilting 
to 60 degrees, both central and peripheral 
arterial 
peripheral systolic, diastolic and mean pressures 


pressures fell considerably, and the 


exceeded the corresponding central pressures. 
However, abnormalities in the relationship be- 
tween the two pressures are evident at a 60 
degrees tilt as well as during recumbency since 
the difference between the two _ pressures is 
considerably less than would be evident in a 
normal person, and the brachial and aortic 
pulse pressures remained equal. Since the nor- 
mal differences in amplitude and contour 
between the central and peripheral arterial 
pulses are believed to be due to summation of 
the initial wave with the reflected wave from 
the periphery, and since the normal relationship 
between the two pressures during tilting is gen- 
erally attributed to compensatory vasoconstric- 
tion, it probably can be assumed that in this 
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patient peripheral vascular ‘“‘tone’’ was con- 
siderably impaired in recumbency as well as 
during tilting. This implies a more faulty vaso- 
motor state in this particular form of postural 
hypotension than has previously been stressed. 
In this regard, it is of interest that an increase in 
blood pressure with Pitressin infusion was ob- 
tained by Wagner and Braunwald [6] in patients 
with postural hypotension in the recumbent 
position whereas this drug had no effect in nor- 
mal patients. 

Several investigators have demonstrated ab- 
normal vascular responses in patients with 
postural hypotension. Stead and Ebert [7] and 
Ellis and Haynes [8] postulated that the funda- 
mental physiological defect in these patients is 


failure to respond to the normal amount of 


venous pooling in the upright position with an 
appropriate degree of reflex arteriolar constric- 
tion. MacClean and Allen [9], on the other hand, 
concluded that the defect in postural adaptation 
is not due to failure of arteriolar constriction but 
is related to inadequate venous return and 
diminished cardiac output. Hickam and Pryor 
|70| attempted to evaluate the relative impor- 


tance of changes in cardiac output and of 


peripheral resistance in producing orthostatic 
fall in blood pressure. Although the results in 
their twelve quite variable, 
significant postural 
consistently associated with failure of arteriolar 


patients were 
hypotension was more 
constriction than with an abnormal decline in 
cardiac output. Nevertheless, they were able to 
prevent the drop in blood pressure in the erect 


position by serum albumin infusions. Loss of 


reflex venoconstriction in postural hypotension 
was postulated in these and in subsequent studies 
by Page and his associates [77]. 

In regard to the pathogenesis of the postural 
hypotension in this patient, the changes recorded 
in the pulmonary artery pressure, as demon- 
strated in Figure 1, are of considerable interest. 
In contrast to the events occurring in the sys- 
temic circulation, the simultaneously obtained 
pressure in the pulmonary artery rose slightly 
during tilting. Although the significance of this 
finding is difficult to interpret without more 
data, it does suggest that there probably was not, 
at least initially, a large drop in venous return, 
because under such circumstances one would 
not expect the pulmonary arterial pressure to 
rise unless there were a marked concomitant 
increase in pulmonary vascular resistance. The 
possibility of selective ‘‘compensatory”’ pul- 
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monary vasoconstriction acting to sustain the 
pulmonary arterial pressure in the presence of 
impaired peripheral vasoconstriction is interest- 
ing to consider, but data to confirm this hypoth- 
esis have not yet been obtained. 

Inasmuch as the physiologic mechanisms 
responsible for the symptoms of postural hypo- 
tension have not been precisely delineated, there 
have been varied approaches to therapy. Ab- 
dominal and leg binders have been suggested to 
prevent venous pooling but they were without 
effect in this patient, as were vasopressor agents. 
As emphasized in the report of Wagner and 
Braunwald [6], intravenously administered Pi- 
tressin was effective in relieving the postural 
hypotension of this patient, but it was not possi- 
ble to work out a satisfactory and effective 
regimen of intramuscular injections. This might 
be a matter of precise adjustment of dosage, 
however. 

The use of DOCA in the treatment of ortho- 
static hypotension, which was effective in this 
patient, was previously reported by Spingarn 
and Hitzig [72] and by Gregory [73]. The reason 
for the efficacy of DOCA in this syndrome is 
somewhat obscure, although it has been at- 
tributed to an increase in blood volume and also 
of extravascular volume which might act to 
prevent pooling of blood in dependent areas. 
Raab and his associates [74], however, found no 
significant increase in the body weight of normal 
subjects with DOCA-induced hypertension. 
They have also shown that the pressor effect of 
infused epinephrine and norepinephrine is 
potentiated in man by pretreatment with 
DOCA. This effect was further exaggerated by 
increasing the sodium intake, and diminished or 
abolished by rigid sodium restriction. The 
varying response of this patient to the same dose 
of DOCA may have been due to alterations in 
her salt intake, but this factor was not controlled 
accurately enough to provide precise informa- 
tion on this point. 


SUMMARY 


A patient with diabetic neuropathy and 
associated orthostatic hypotension is described. 

Cardiac catheterization studies of central and 
peripheral arterial pressures during various 
degrees of tilting revealed abnormal findings in 
the recumbent position as well as during tilting. 
Whereas normally the peripheral arterial pres- 
sure exceeds the central arterial pressure, in this 
patient the central arterial pressure was slightly 
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higher than the peripheral arterial pressure in 
the recumbent position. During tilting, the 
peripheral arterial pressure exceeded the cen- 
tral arterial pressure but the difference between 
the pressures was considerably less than would 
be evident in a normal person. These findings 
were taken as evidence that peripheral vascular 
“tone”? was impaired in this patient in re- 
cumbency as well as during tilting. A simul- 
taneously recorded pulmonary arterial pressure 
demonstrated a slight rise during tilting in con- 
trast to the events in the systemic circulation, 
suggesting that there was no large initial fall in 
venous return. 

Pressor effects and relief of postural hypoten- 
sion were obtained with Pitressin, administered 
intravenously, as well as with DOCA, admin- 
istered intramuscularly. Sublingual administra- 
tion of DOCA resulted in a prolonged remission. 
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Vi sta helps bring tranquility 


hydroxyzine pamoate 


When she drinks to relieve her tensions, VISTARIL has shown a wide margin of safety, 
VISTARIL can help restore perspective. even in large doses, over prolonged periods. 
By maintaining tranquility, VISTARIL helps Clinical studies have shown that VISTARIL pro- 
patients to accept counsel more readily, and duces no significant lowering of blood pres- 
encourages abstinence from drinking. sure, pulse, or respiration in chronic drinkers. 


Available as: Capsules — 25, 50, and 100 mg. Parenteral Solution (as the HCl)—25 mg. per cc., 10 ce. 


vials and 2 cc. Steraject® Cartridges; 50 mg. per cc., 2 cc. ampules. Professional literature available 
on request from the Medical Department, Pfizer Laboratories. Brooklyn 6, New York. 
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unsurpassed 
In ACTH therapy 


The most extensive clinical and experi 
mental background. 


The most widely used in practice. 


With a documented record of safety not 
matched by any other drug of compara 
ble action, scope and efficacy. 


And a therapeutic effect of rapid onset, 
lasting up to 72 hours. 


HP* ACTHAR’ Ge’ is fluid at room tem- 
perature and as convenient to inject as 
any other aqueous preparation. 


HP* ACTHAR Gel/is the Armour Pharmaceut 
Company brand of Purified Repository Corti 
pin (ACTH) 

Available in 5 cc of 20. 40. 80 USP 
Units/cc. Also in sposable syringe form, in 
a potency-of 40 


*Highly Purified 


ARMOUR PHARMACEUTICAL COMPANY 
KANKAKEE, ILLINOIS 
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90% of anxious, agitated 
and apathetic office patients 


calmed without drowsiness 
and with normal drive restored... 


on one or two 0.25 mg. tablets b.i.d.: 


This is the pattern of performance for 


PERMITIL 


Fluphenazine dihydrochloride 


In Anxiety and Anxiety-induced Depression 


“In contrast to other phenothiazines, it [PERMITIL] mitigates 
apathy, indifference, inertia and anxiety-induced fatigue. 
Thus, instead of impeding effective performance of daily tasks, 
it increases efficiency by facilitating psychic relaxation. Con- 
sequently, acceptance of this drug, especially by office patients, 
has been excellent.” 


@ In 608 patients with anxiety and anxiety-induced fatigue 
or depression, PERMITIL, administered in small daily doses of 
0.5 mg. to 1 mg., produced significant improvement in 90%.? 


@ PERMITIL is virtually free from side effects at recom- 


mended dosage levels. 
m Patients become calm without being drowsy and normal 


drive is restored. 
@ Onset of action is rapid; effect is prolonged. 
= PERMITIL does not potentiate barbiturates or non-barbitu- 


rate sedatives and can be used with impunity with such agents. 


How to prescribe Permitic: The lowest dose of Permitit that will pro- 
duce the desired clinical effect should be used. The recommended dose 
for most adults is one 0.25 mg. tablet twice a day (taken morning and 
afternoon). Increase to two 0.25 mg. tablets twice a day if required. Total 
daily dosage in excess of | mg. should be employed only in patients with 
relatively severe symptoms which are uncontrolled at lower dosage. In 
such patients, the total daily dose may be increased to a maximum of 
2 mg., given in divided amounts. Complete information concerning the 
use of PERMITIL is available on request. 


SUPPLIED: Tablets, 0.25 mg., bottles of 50 and 500. 


REFERENCES: 1. Ayd, F. J., Jr.: Current Therapeutic Research 1:41 (Oct.) 1959. 
2. Recent compilation of case reports received by the Medical Department, 


White Laboratories, Inc. 


PERMITIL 
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headache*) 


coming on 
...no time 


CO Wall e 


migraine recurrent ‘sick’? headaché’s atypregl migraine 


“ergomar 


sublingual ergotamine tartrate tablets 


g faster than any oral tablet—faster than the 
time needed to obtain, prepare and give an 
injection, and get an effect. Tablets dissolve 
under the tongue within 30 seconds, effects 
start with the speed of circulation time, relief 
in the 90 per cent range is established within 
10 to 15 minutes. 


STOPS THE ATTACK WITH 
“PARENTERAL” SPEED AND 
SUBLINGUAL CONVENIENCE 


@ the tiny sublingual tablets can be placed 
under the tongue any time, anywhere—no 
need for water, privacy, or sterile precautions. 
Supplied: Ergomar Sublingual Tablets,* 2 mg. ergot- 
amine tartrate per tablet, in specially designed dis- 
penser package of 12 tablets. For patient economy 
and convenience, we suggest prescribing 12 tablets. 


tbrand of specially processed ergotamine tartrate, patent pending 


KEEPS MORE PATIENTS HEADACHE-FREE MORE EFFECTIVELY 


«NP NORDSON PHARMACEUTICAL LABORATORIES, INC. * Irvington, New Jersey 
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The first specific aldosterone-blocking agent... 


LDACTONE 


BRAND OF SP! RONOLACTONE 


Effectively extends the medical control of 


edema and ascites. It introduces a new 


therapeutic principle in treatment of... 


CONGESTIVE HEART FAILURE 
HEPATIC CIRRHOSIS 
THE NEPHROTIC SYNDROME 


IDIOPATHIC EDEMA 


ALDACTONE introduces a new class of therapeutic agent, the aldosterone 
antagonist, having a new kind of therapeutic activity. It specifically blocks 
an altered physiologic mechanism which has caused excessive sodium and 
water retention, thus achieves diuresis. This activity provides a fundamen- 
tally new approach to the control of edema and ascites, including edema 
totally or partially refractory or unresponsive to all other diuretic agents. 


SEARLE a co. 


CHICAGO 60, ILLINOIS 


Research in the Service of Medicine 
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The advantages of 


ALDACTONE wes 


(a) a means for relieving resistant or advanced edema. 


(b) highly useful synergistic activity in a program of treatment 


including conventional diuretic agents. 


New...Pharmacologic Action 


These advantages derive from a different mode 
of action and a different site of action than those 
of diuretic agents presently in use. Studies 
made during the past decade have demonstrated 
that the potent salt-retaining hormone, aldo- 
sterone, plays a fundamental role in regulating 
the reabsorption of sodium in the renal tubules. 
The production in the body of aldosterone in- 
creases strikingly in most edematous patients 
and plays a crucial role in producing and main- 
taining the edematous state in such disorders 


as congestive heart failure, hepatic cirrhosis, 


the nephrotic syndrome and idiopathic edema. 

The new aldosterone-blocking agent, Aldac- 
tone, is a complex spirolactosteroid, closely 
resembling aldosterone in configuration. It 
arrests the activity of aldosterone and other 
mineralocorticoids which promote the retention 
of sodium and water, apparently by blocking 
their binding sites. Aldactone is thus able to 
establish a satisfactory diuresis in edematous 
patients who have heretofore been considered 
beyond the help of medical management with 


conventional! diuretics. 


G. D. Ss EARLE « CO. Chicago 80, Illinois. Research in the Service of Medicine. 
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New... Therapeutic Effect 


Mercurial and thiazide compounds, presently 
the most widely used diuretic agents, appar- 


ently inactivate enzyme systems necessary to 


ALDAC 


acts by blocking hormone mediators (mineralo- 
corticoids) governing the reabsorption of 


sodium and water and exerts its influence in the 


transport ions across the renal tubular epithe- 
lium. Both act mainly in the proximal con- 


voluted tubules. 


ONE 


distal segment of the renal tubules. Aldactone 
is able to exert a beneficial therapeutic effect in 


two distinct ways: 


1. Because it blocks an altered physiologic mechanism which has caused 


reabsorption of sodium, Aldactone may be used as the sole agent to 


produce a highly satisfactory diuresis. 


2. Because of its different site and different mode of action, Aldactone has 


a true, highly valuable synergistic activity when used in a program 


of treatment that includes proximally acting diuretics. 


New... Prevention of Potassium Loss 


A distinct advantage of Aldactone in treating 
edema is its ability to conserve potassium dur- 
ing diuretic therapy. This property is particu- 
larly important in most edematous patients 
since hypokalemia may precipitate hepatic 
coma in those with cirrhosis, and digitalis in- 


toxication in those taking digitalis. 


It should be emphasized that Aldactone does — 
not significantly affect an existing normal serum 
potassium level. When given as the sole agent, : 
Aldactone averts the hypokalemia often in- 3 
duced by mercurial and thiazide diuretics, and e 
when given in combination largely or wholly cess. 
offsets the potassium loss which they induce, 


For a preview of the change Aldactone /s expected to make in the treatment of edema, please turn the page. : 
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What Physicians May Expect of 


ALDACTONE 


It is fully expected that Aldactone will change 
present medical concepts of the therapeutic 
limitations in the management of edema. Many 
patients living in a greater or lesser state of 
edematous invalidism can now become edema- 
tree. To others, gravely ill, Aldactone will be 
life-saving. Clinical trials demonstrate that, 
when used as the sole agent acting on the kidney 
in the relief of edema, Aldactone will produce 
a satisfactory diuresis in about half of those pa- 
tients whose edema is intractable to conven- 
tional diuretic agents. 

Furthermore, when Aldactone is used in con- 
junction with a mercurial or thiazide diuretic 
the level of satisfactory response may be ex- 
pected to rise to approximately 85 per cent in 
those whose condition was refractory to all pre- 
viously available therapeutic measures. 

The response of some patients with extremely 
resistant edema may be further enhanced by 
administering a glucocorticoid such as predni- 
sone. When Aldactone is used in such a compre- 


hensive therapeutic regimen a satisfactory 
diuresis and relief of edema may be expected 
in more than 90 per cent of edematous patients 


who would not otherwise respond. 


DOSAGE: For most adult patients the optimal 
dosage of Aldactone, brand of spironolactone, 
is 400 mg. daily in divided doses. Aldactone 
should be administered for at least four or five 
days before appraising the response, since the 
onset of its therapeutic effect is gradual when 
the drug is used alone. When used in combina- 
tion with mercurial or thiazide diuretics Aldac- 
tone manifests greater activity on the first and 
second days. The dosage range is 300 to 1,200 
mg. daily and dosage should be adjusted to the 
response of the patient. A dosage of 400 mg. 
daily, however, will meet the requirements of 
most patients, and even 800 mg. daily will sel- 
dom be required. 


SUPPLIED: Aldactone is supplied as compres- 
sion-coated yellow tablets of 100 mg. 


6.o. SEARLE « CO., Chicago 80, Illinois. Research in the Service of Medicine. 


Jor better management of | hypertension 


a purified alkaloid of rauwolfia... lessens the 
frequency and/or severity of these reserpine 
side effects : 


mental depression ¢ bradycardia « sedation * weakness 
fatigue lassitude sleepiness * nightmares 
* gastrointestinal effects 


useful alone for gradual, sustained lowering of blood 
pressure in mild to moderate labile hypertension 


useful as an adjunct to other antihypertensive agents, 
permitting their use in lower, better tolerated dosage 


Professional information available on request 


PFIZER LABORATORIES Division, Chas. Pfizer & Co. Inc., Brooklyn 6 N.Y. (Pfizer) Science for the world’s well-being™ 
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used with permission of patient. — 


Mrs. C.R. is Normotensive 


with Singoserp/Esidrix... 


Relieved of hypertensive headache, patient can now carry out heavy responsibilities 


Severe headache —a symptom of her hyperten- 
sion — has troubled Mrs. C. R. for about 4 years. 
Her job and home life have imposed additional 
stress. Employed by a chocolate manufacturer — 
on the “swing shift” —she works in a cold room, 
wearing a coat and wool socks as protection. After 
work she waits a half hour for a bus that gets her 
home at 1:30 a.m. 

Mornings at home offer no respite. Since her 
husband, a cardiac cripple, cannot help with 


household chores, she does the cleaning and shop- 
ping, also works on the lawn and garden. Mrs. R. 
and her husband built their own house from the 
foundation up some years ago. After his incapaci- 
tating heart attack in 1957 she poured the con- 
crete walks and patio herself. 

Initially, Mrs. R.’s physician prescribed mepro- 
bamate and chlorothiazide, with no effect. On 
January 29, 1959, she was switched to Esidrix 50 
mg. in combination with Singoserp 0.5 mg. daily; 
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Before treatment: B. P. 190/110 mm. Hg 


her blood pressure was then 190/110 mm. Hg. 

By March 9, 
therapy had lowered Mrs. R.’s pressure to 150/ 
100 mm. Hg. On June 1, the reading was 140/80 
mm. Hg. As of August 24, the patient’s blood 
pressure had stabilized at that normotensive level. 

Mrs. R. is delighted with the results of 
Singoserp/ Esidrix treatment. Her headaches are 


Singoserp/ Esidrix combination 


gone. She once again has the energy to handle 


Singoserp 


After treatment: B. P. 140/80 mm. Hg 


her heavy responsibilities at work and at home. 

With Singoserp-Esidrix you give your hyper- 
tensive patients the benefits of potentiated ther- 
apy. Often more effective than a single drug, 
Singoserp-Esidrix usually relieves hypertension 
without side effects. Indicated in mild to mod- 
erate hypertension. 


SUPPLIED: Singoserp-Esidrix Tablets #2 (white), each contain- 
ing 1 mg. Singoserp and 25 mg. Esidrix. Tablets #1 (white), each 
containing 0.5 mg. Singoserp and 25 mg. Esidrix. 


-Hsidrix 


(syrosingopine and hydrochlorothiazide c1Ba) 


Combination Tablets 


POTENTIATED ANTIHYPERTENSIVE 
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AN AMES CLINIQUICK 


CLINICAL BRIEFS FOR MODERN PRACTICE 


Is pregnancy an etiological factor 
in the development of gallstones ? 


No definite relationship between pregnancy and the formation of gall- 
stones was demonstrated in a recently concluded clinical study. Of 352 
asymptomatic pregnant women studied by interview, clinical history, 
and cholecystography, only 11 (3.1 per cent) had gallstones. 


Age of patient 

10-19 

20-29 | 
30-39 

(41 patients) | 2 with stones 


40-49 
th 
(3 patients) | ee 


No stones ge a Stones 


Source: Large, A. M.; Lofstrom, J. E., and Stevenson, C. S.: A.M.A. Arch. Surg. 78:966, 1959. 


When functional GI distress indicates medical management... 


DECHOLIN wits BELLADONNA 


(dehydrocholic acid with belladonna, AMEs) 
provides true hydrocholeresis plus reliable spasmolysis 
In medical management, ...recommended for patients with a clinical history of 
biliary tract disease when gallbladder disease has not been confirmed. * 
*Best, R. R.: Mod. Med. 25:264 (March 15) 1957. 


Available: DECHOLIN/ Belladonna tablets (dehydrocholic acid, AMES) 3% gr. (250 mg.) 
and extract of belladonna % gr. (10 mg.). Bottles of 100 and 500. 


DECHOLIN®:.. hydrocholeresis AMES 


(dehydrocholic acid, AMEs) Elkhort + Indiana 


Toronto Canada 


Available: DecHOLIN tablets: (dehydrocholic acid, AMES) 
3% gr. (250 mg,). Bottles of 100, 500, and 1,000. IN 
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Recent evidence confirms the unusual 
effectiveness of DIABINESE when 

given in low milligram doses (100-500 mg.) 
just once daily. Moreover, in properly 


regulated dosage, DIABINESE is free from 
significant incidence of serious side effects. 
Your patients will appreciate the 

economy possible (savings up to 50%) when 
DIABINESE is the oral therapy selected. 


the oral antidiabetic most likely to succeed 


brand of chlorpropamide 


economical once-a-day dosage 


Science for the world’s well-being ™ Pfizer 


oe 

DIABINESE 


on the effectiveness of DIABINESE 

“On the above evidence chlorpropamide DIABINESE is the 
most effective sulphonyl urea at present available. It has a 
greater range of activity than tolbutamide, and so far we have 
not detected any case which is resistant to chlorpropamide 


and responsive to tolbutamide.” 


on the economy of DIABINESE 
“This drug was more potent, and smaller dosages could be 
used. This increases the ease of administration as well as 


reduces the economic factors involved.” 


to replace or reduce insulin dosage 
to realize the full potential of oral therapy 
to ensure control where diet alone has failed 


the oral antidiabetic most likely to succeed 
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economical once-a-day dosage 


available as 100 mg. and 250 mg. scored tablets 


Science for the world’s well-being ™ ( Pfizer. 


il Department, PFIZER LABORATORIES Division, Chas. Pfizer & Co., In 


Brooklyn 6 


New York 
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“RISTOCETIN IS AN EFFECTIVE PRIMARY AGENT IN STAPHYLOCOCCAL INFECTIONS'” 


SPONTIN 


tistoectin, Abbott 


CONCLUSIONS—“‘Ristocetin is an effective 
primary agent in staphylococcal infec- 
tions, as well as in short-term therapy of 
enterococcal endocarditis. It is adminis- 
tered intravenously; intermittent, rapid 
infusion is recommended. Ristocetin is 
bactericidal in concentrations attained by 


this technique. . 


The hematological and other side 
effects such as phlebitis, skin eruptions, 
and fever are infrequent with the recom- 
mended dosage schedules and mode of 
administration. The dosage of ristocetin 
is reduced in renal insufficiency 
since the antibiotic tends to 


accumulate.?”’ 


INDICATIONS: Against staph-, strep-, pneumo- and enterococcal infections. A drug of choice for serious infections caused by 
organisms that resist other antibiotics. DOSAGE: Administered intravenously. A dosage of 25 mg./Kg. daily will usually be 
adequate for strep-, pneumo- and enterococeal infections. Most staphylococcal infections will be controlled by 25 to 
50 mg./Kg. daily. SUPPLIED: In vials containing a sterile, lyophilized powder, representing 500 mg. of ristocetin A activity. 


1. Romansky, M. J., Ristocetin, Antibiotics Monographs, No. 12, New York, Medical Encyclopedia Inc., 1959. 
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only SANBORN makes all three 


take on house calls, no instrument is useful unless it is 
truly portable—and completely dependable trip after trip. 


To the physician whose practice requires an “office 
standard” electrocardiograph of wide clinical usefulness, 
an instrument with such diagnostic advantages as 
two speeds, three recording sensitivities and provision 
for recording other phenomena will prove most logical. 
To the hospital nurse who must continually bring an 
electrocardiograph to the patient’s bedside, no instru- 
ment is quite so useful as the completely self-contained, 
mobile one that can be effortlessly rolled in and out of 
elevators, up and down ramps and corridors. And to the 
doctor who must have an ECG that he can pick up and 


SAN BOR N 


MEDICAL DIVISION, 


NS 


To each of these people, Sanborn offers a modern in- 
strument designed with his particular needs in mind 
the 2-speed “office standard” Model 100 Viso-Cardiette 
...its mobile counterpart, the Model 100M Mobile Viso- 
Cardiette . . . and the 18-pound Model 300 Visette. Only 


Sanborn makes all three. 
Descriptive Literature and Prices on request, from your 
Sanborn Branch Office, Service Agency or the Main Office. 


175 Wyman St., Waltham 54, Massachusetts 
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SERPASI 


(reserpine cisa) 


SUMMIT, N. J. 
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DON'T 
RUB 
SALT 


INHIS 
CARDIAC 
WOUND 


Modern saluretics may seem to have made un- 
limited salt intake possible for cardiac and 
hypertensive patients. Yet despite the improve- 
ments in diuretic therapy, sodium restriction 
is still important in the prophylaxis of edema. 
The wise physician does not add needlessly to 
the burden of his patient, nor test unneces- 
sarily the power of the drugs he prescribes. It 
makes good sense to him to prescribe DIASAL 
— which looks, tastes and flavors food exactly 
like salt . . . but is sodium free. 


Diasal contains potassium chloride, glutamic acid and 
inert ingredients. Supplied in shakers and 8 oz. bottles. 


sodium-free salt substitute 
FOUGERA 


E. Fougera & Co., Inc. * Hicksville, New York 


REPRINT ORDER 
FORM 
THE AMERICAN JOURNAL 


OF MEDICINE 


11 E. 36th St., New York 16, N. Y. 


Please send me the following re- 
prints from ‘THE AMERICAN JouR- 


NAL OF MEDICINE. 


[] SYMPOSIUM ON RENAL 
PHYSIOLOGY 


SEMINARS 


|] ALLERGY $2.00 
DISEASES OF THE PANCREAS $2.00 
BONE DISEASES $2.00 
ATHEROSCLEROSIS $2.00 


Liver DISEASE 


Enclosed is my check 


Name_ 


Address 


City State 
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PROVEN EFFECTIVE 
FOR THE TENSE AND 
NERVOUS PATIENT 


* There is perhaps no other drug introduced in 
recent years which has had such a broad spec- 
trum of clinical application as has meproba- 
mate.* As a tranquilizer, without an autonomic 
component in its action, and with a minimum 
of side effects, meprobamate has met a clinical 
need in anxiety states and many organic diseases 
with a tension component.s9 
Krantz, J. C., Jr.: The restless 
patient — A psychologic and 


pharmacologic viewpoint. 
Current M. Digest 


the original meprobamate, discovered and introduced by 
Wy WALLACE LABORATORIES, New Brunswick, N. J. 
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sip 
‘and the rest Is e¢ 
Noctec (Squibb Choa) invites gentle repose — swiftly, safely — soon follo 
‘. SRS wel refreshing sleep best described as “physiologic” in nature. Virtually free of side effects (in 
w za * preliminary excitement or resultant “hangover” commonly observed with barbiturates), 
eg en SF offers reliable, conservative sleep therapy for patients of all ages. In therapeutic doses, No 
Se ay also be prescribed when disease or other illness is present ¢ in psychiatric complic 
: Pees during first stage of labor e° for pre- and postoperative sedation. Adults: 1 or 2 7% 
Jon a : or | or 2 teaspoonfuls of solution 15 to 30 minutes before bedtime. Children: [~€ 
: ie 1 or 2 334 gr. capsules or 4 to 1 teaspoonful of solution 15 to 30 minutes before}  guinp 
a oe ser es bedtime. Supply: capsules, 7% and 3% gr.; solution, 7% gr. per 5 cc. teaspoonful. [the Priceles 
De 


NEEDED: THE APPETITE SUPPRESSANT STRONG ENOUGH AND SAFE ENOUGH TO DO THE JOB 
10-12 hour extended action tablets, methamphe- 
tamine HCI 10.0 mg., phenobarbital 64.8 mg. 
AMBAR #2 EXTENTABS, methamphetamine HCl 
15.0 mg., phenobarbital 64.8 mg. Also conven- 
YP 


Ambar controls many cases of overeating/obesity 
refractory to usual therapy. To strengthen the 
will for successful dieting, the methampheta- 
mine-phenobarbital in Ambar is designed to 
improve mood without harmful CNs overstimu- 
lation. Available in different forms to enable 
individualization of dosage: AMBAR #1 EXTENTABS, 


tional AMBAR TABLETS, methampheta- 

4 
mine3.33 mg., phenobarbital 21.6 mg. [Robins 
A. H. ROBINS CO.,INC., RICHMOND 20, vA. 


Ambar'#1 Extentabs /Ambar #2 Extentabs 
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whenever 
digi talis 
is needed 


‘LANOXIN.. 


formerly known as Digoxin ‘B. W.& Co.” 


*‘LANOXIN’ TABLETS *‘LANOXIN’ INJECTION ‘LANOXIN’ ELIXIR PEDIATRIC 
0.25 mg. scored ( white ) 0.5 mg. in 2 ce, (1.M. or L.V.) 0.05 mg. in | ee. 


0.5 mg. seored (green ) 


TZ) BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, N.Y. 
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“If one digitalis agent were 

to be -ecommended for its 
adaptability to the many and 
varied clinical contingencles: 

we believe Digoxin would be 

the drug of choice-” 

y = 


the complaint: 


the diagnosis: any of several nonspecific and functional 
gastrointestinal disorders requiring relief of symptoms 
by sedative-antispasmodic action with concomitant 
digestive enzyme therapy. 


the prescription: a new formulation incorporated in 
an enteric-coated tablet, providing the multiple actions 
of widely accepted Donnatal® and Entozyme.® 


the dosage: two tablets three times a day, or as in- 
dicated. 


in the gastric-soluble outer layer: 
Hyoscyamine sulfate.... 
Atropine sulfate 

Hyoscine hydrobromide 
Phenobarbital (4% gr.) 

Pepsin, N. F 


in the enteric-coated core: 
Pancreatin, N. F 
Bile salts 


antispasmodic sedative 


A. H. ROBINS COMPANY, INCORPORATED + RICHMOND 20, 


digestant 


VIRGINIA 


.0.0097 mg. 
| | | | | | | | 
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more 
effective 
than 
salicylate 
alone in 
antirneumatic 
therapy 


PABALATE 


COMBINING MUTUALLY SYNERGISTIC NON-STEROID ANTIRHEUMATICS 


“‘superior to aspirin’’ — ‘‘. . . evidence seems to indicate that 
the concurrent administration of para-aminobenzoic and sali- 
cylic acid [as in Pabalate] produces a more uniformly sus- 
tained level for prolonged analgesia and, therefore, is superior 
to aspirin in the treatment of chronic rheumatic disorders.’"! 


In each yellow enteric-coated PABALATE tablet: 


Sodium salicylate (5 gr.) aie 0.3 Gm. 
Sodium para-aminobenzoate (5 gr.) ‘0.3 Gm. 
Agtorbic acid ........50.0 mg. 
For oc 


PABALATE-SODIUM REE 


Same formula as Pabalate, with sodium salts replaced by potassium salts (pink) 
For the patient who requires steroids 


PABALATE-HC 


Pabalate with Hydrocortisone 


In each light blue enteric-coated PABALATE-HC tablet: 


.. 2.5 mg. 
Potassium salicylate (5 gr.)-.......0......... 0.3 Gm. 
Potassium para-aminobenzoate (5 gr.).. 0.3 Gm. 
Ascorbic acid mg. 


1. Ford, R. A., and Blanchard, K.: Journal-Lancet 78:185, 1958. 


A. H. ROBINS CO., INC., Richmond 20, Virginia 
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new Noludar300 


300 mg CAPSULES 


A good night’s sleep can be described in many ways, but “natural” comes closest to 
the kind of sound, refreshing sleep your patients will enjoy when you prescribe new 
NOLUDAR 300. Prompt action... unsurpassed safety ...6 to 8 hours of undisturbed 
rest... and a cheerful awakening without “hangover”—such is the quality of sleep with 
No.upar. Well tolerated, non-barbiturate, non-addictive, virtually free of even minor 
side reactions. DOSAGE: Adults—One 300-mg 7 

capsule before retiring. Also available 7 

in 200-mg tablets for gentle hypnotic & 

effect and 50-mg for daytime sedation. 


NOLUDAR® — brand of methyprylon 


ROCHE LABORATORIES - Division of Hoffmann-La Roche Inc- Nutley 10, New Jersey 
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OF DIARRHEA 


237 fl. 02.) No. 3177X 


CREMOMYCIN. 


SUCCINYLSULFATHIAZOLE— 
NEOMYCIN SUSPENSION 
with PECTIN and KAOLIN, 
CAUTION: Federal law prohibits 
Gspensing without prescription. 


Merck Sharp & Dohme | 
Division of Merck & Co., Inc 
Pa 


| 
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Cremomycin, provides rapid relief of virtually all diarrheas 


NEOMYCIN —rapidly bactericidal against most intestinal pathogens, but relatively 
ineffective against certain diarrnea-causing organisms. 

SULFASUXIDINE@® (succinylsulfathiazole) —an ideal adjunct to neomycin because 
it is highly effective against Clostridia and certain other neomycin-resistant 
organisms. 

KAOLIN AND PECTIN—coat and soothe the inflamed mucosa, adsorb toxins, help 
reduce intestinal hypermotility, help provide rapid symptomatic relief. 


For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


Oo) MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


OMYCIN AND SULF TRADEMARKS OF ME &c 
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ONE PITCH AND _I STRUCK OUT... 


Just an hour of pitching baseball 
with my son and I “threw my arm 
out.” Painful? | couldn't even 


sleep that night! rule! 


Yercodan- 


Percodan 


and Homatropine: plus APC lablets 
FOR PALIN 


ACTS FASTER — usually within 5-15 minutes. LASTS 
LONGER — usually 6 hours or more. MORE THOROUGH 
RELIEF —permits uninterrupted sleep.through the 
night. RARELY CONSTIPATES — excellent for chronic 
or bedridden patients. VERSATILE—new ‘“‘demi”’ 
strength permits dosage flexibility to meet each 
patient's specific needs. PERCODAN-Dem! provides 
the Percopan formula with one-half the amount of 
salts of dihydrohydroxycodeinone and homatropine. 
AVERAGE ADULT DOSE: 1 tablet every 6 hours. May be habit- 
forming. Federal law permits oral prescription. 


Each Percopan* Tablet contains 4.50 mg. dihydrohydroxy- 
codeinone hydrochloride, 0.38 mg. dihydrohydroxycodeinone 
terephthalate, 0.38 mg. homatropine terephthalate, 224 mg. 
acetylsalicylic acid, 160 mg. phenacetin, and 32 mg. caffeine. 


*US. Pat. 2,628,185 


Next day on the job I was a total 1 saw my doctor that night and 
loss — could hardly lift a slide got a prescription for some 


tablets. 


Amazing! The pain went away fast—in about 15 
minutes. | slept like a baby. Finished my design 
for the new warehouse next day, and not a bit 
of trouble since! 


AND THE PAIN 
WENT AWAY FAST 


Literature? IV rite 
ENDO LABORATORIES 
Richmond Hill 18. New York 


¥ 
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Back again 
with renewed joint pain and stiffness... 


discouraged, worried, dissatisfied. Her 
morale alone demands a new approach, 


But what? 


This time... ATARAXOID 


prednisolone-hydroxyzine H 


IN RHEUMATOID ARTHRITIS 


Combines the established steroid, prednisolone (Sterane*) with tension- easing 
hydroxyzine HCl. When anxiety impedes clinical response, ATARAXOID offers 


superior control —often at lower steroid dosage and without unexpected side effects. 


also indicated in bronchial asthma and inflammatory / allergic dermatoses 


ATARAXOID provides 10 mg. hydroxyzine HC! with vari- 
ous potencies of prednisolone per tablet: ATARAXOID 5.0 
scored, green tablets, 5 mg. ATARAXOID 2.5 scored, blue 
tablets, 2.5 mg. ATARAXOID 1.0 scored, orchid tablets, 1 mg. 


PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. Brooklyn 6, New York = ( Pfizer) Science for the world’s well-being™ 
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Halting the progress 
of qout 


By vastly increasing the excretion of 
uric acid Anturan directly counter- 
balances the basic metabolic defect 
in gout. 


Clinical experience shows that 
Anturan: Prevents new tophus 
formation—causes absorption of 
pre-existing tophi.'-? 


Reduces the incidence and severity 
of acute attacks after the first few 
weeks of treatment.*-* 


Relieves interval pain?-*—reduces 
joint swelling*—improves mobility.’ 


References: 
1. Yu, T. F, Burns, J. J., and Gutman, A. B.: 
. & Rheumat. 1:532, 1958. 2. Gutman, 

. B., and Yi, T. F: Bull. N. Y. Acad. Med. 
34:287, 1958. 3. Kersley, G. D., Cook, E. R., 
and Tovey, D. C. J.: Ann. Rheumat. Dis. 
17:326, 1958. 4. Ogryzlo, M. A., and Harrison, 
J.: Ann. Rheumat. Dis. 16:425, 1957. 


AnturanT.M., brand of sulfinpyrazone: scored 
tablets of 100 mg. in bottle of 100. 
Detailed Literature on Request. 


Geigy, Ardsley, New York Geiny 


Geigy 
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more closely approaches the ideal diuretic 


“When compared to other members of this heterocyclic group 
of compounds, this drug [NATURETIN] shows a significantly in 
creased natriuresis and decreased loss of potassium and bicar 


bonate. In this respect it more closely approaches a natural o1 
‘ideal diuretic.’ It is effective upon continuous administration and 
causes no significant serum biochemical changes. It is effective 
in a wide variety of edematous and hypertensive states and 
represents a significant advance in diuretic therapy.” Ford, R.V:: 
Pharmacological observations on a more potent benzothiadiazine 


Squibb Benzydroflumethiazide diuretic; accepted for publication by the American Heart Journal. 


Comparison of electrolyte excretion pattern for the 24 hours following 
typical doses of chlorothiazide, hydrochlorothiazide, and Naturetin' 


| 
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Natriuresis (mEq./24 hr.) Potassium Excretion 


sodium éxcretion significantly (mEq./24 hr.) 
increased with Naturetin least with Naturetin 


Urinary pH 


least increase with Naturetin 


Typical Doses: Chlorothiazide —1,000 mg.; Hydrochlorothiazide —50 mg.; Naturetin (Benzydroflumethiazide)—5 mg. 


1. Adapted from: Ford, R. V., Squibb Clin. Res. Notes 2:1] (Dec.) 1959. 
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significantly increased 
with Naturetin 
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Bicarbonate Excretion Chloride Excretion | 
(mEq./24 hr.) (mEq./24 hr.) 
least with Naturetin marked increases 


A single 5 mg. tablet once a day 
provides all these advantages’ 


prolonged action — in excess of 18 hours 

convenient once-a-day dosage 

low daily dosage — more economical for the patient 

no significant alteration in normal electrolyte excretion pattern 

repetitively effective as a diuretic and antihypertensive 

greater potency mg. for mg.—more than 100 times as potent as chlorothiazide 
potency maintained with continued administration 

low toxicity — few side effects — low salt diets not necessary 

comparative studies with chlorothiazide, hydrochlorothiazide, and Naturetin 
disclose that smallest doses of Naturetin produce greater weight loss per day 
in hypertension, Naturetin, alone or in combination with other anti- 
hypertensives, produces significant decreases in mean blood pressure 

and other favorable clinical effects 

@ purpura and agranulocytosis not observed 


@ allergic reactions rarely observed 


?Reports (1959) to the Squibb Institute for Medical Research. 
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Naturétin —Indications : in control of edema when diuresis is required, in congestive heart failure, 

in the premenstrual syndrome, nephrosis and nephritis, cirrhosis with ascites, edema induced by drugs 
(certain steroids); in the management of hypertension, used alone, combined with Raudixin (Squibb 
Rauwolfia Serpentina Whole Root), or with other antihypertensive drugs, such as ganglionic blocking agents. 


Contraindications: none, except in complete renal shutdown. 


Precautions: when Naturetin is added to an antihypertensive regimen including hydralazine, 

veratrum, and/or ganglionic blocking agents, immediate reduction must be made in the dosage for all 
preparations; the dosage for ganglionic blocking agents must be decreased by 50% to avoid a precipitous 
drop in blood pressure. This also applies if these hypotensive drugs are added to an established Naturetin 
regimen ... in hypochloremic alkalosis with or without hypokalemia . . . in cirrhotic patients or those on 
digitalis therapy when reductions in serum potassium are noted . . . in diabetic patients or those 
predisposed to diabetes . . . when increased uric acid concentrations are noted .. . when signs— 

leg or abdominal cramps, pruritus, paresthesia, rash —suggestive of hypersensitivity, are noted. 


Naturétin — Dosage: in edema, average dose, 5 mg., once daily, preferably in the 
morning; to initiate therapy, up to 20 mg., once daily or in divided doses; for 
maintenance, 2.5 to 5.0 mg., daily in a single dose. Jn hypertension: suggested 
initial dose, 5 to 20 mg. daily; for maintenance, 2.5 to 15 mg. daily, depending 
on the individual response of the patient. When Naturetin is added to an anti- 
hypertensive regimen with other agents, lower maintenance doses of each 
drug should be used. 


\ 
Squibb Quality— 
the Priceless 


Naturétin— supptiea: tablets of 2.5 mg. and 5 mg. (scored). Ingredient 


‘rauoixine’® AND ‘NATURETIN’ ARE SQUIBB TRADEMARKS, 
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Husbands, too, 


HE physician who puts a woman on “Premarin” 
aan she is suffering in the menopause usually 
makes her pleasant to live with once again. It is no 
easy thing for a man to take the stings and barbs of 
business life, then to come home to the turmoil of a 


woman “going through the change of life.” If she 


is not on “Premarin,” that is. 

But have her begin estrogen replacement therapy 
with “Premarin” and it makes all the difference in 
the world. She experiences relief of physical distress 


like “Premarin?’ 


and also that very real thing called a “sense of well- 
being” returns. She is a happy woman again — some- 
thing for which husbands are grateful. 

“Premarin,” conjugated estrogens (equine), a com- 
plete natural estrogen complex, is available as tablets 
and liquid, and also in combination with mepro- 
bamate or methyltestosterone. 


Ayerst Laboratories * New York 16, N. Y. 
Montreal, Canada 
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Squibb Triamcinolone Acetonide Aeroso! Spray <F 


Spray 


superior topical corticosteroid 


In convenient aerosol spray—for the treatment 
of dermatoses, particularly in out-of-reach prob- 
lem areas—a fresh approach to therapy 

m the superior anti-inflammatory effect of Kenalog 
Spray’? provides anti-inflammatory, antiallergic, 
and antipruritic relief in acute, exudative, weeping 
lesions, even in extensive, out-of-reach problem areas. 
@ minimal local irritation and less chance of local 
contamination. 

= metabolic studies show electrolyte disturbance 
does not occur when Kenalog is applied topically." * * 


m easy to apply, gives broad, even coverage, and 
permits observation of lesions as they heal. 


Indications: Atopic dermatitis, contact dermatitis, eczematous 
dermatitis, neurodermatitis, seborrheic dermatitis, insect bites, 
pruritus ani and vulvae, lichen simplex chronicus, exfoliative der- 
matitis, stasis dermatitis, nummular eczema, sunburn. 

Dosage: Apply the spray to the affected areas from a distance of 
3 to 6 inches, t.i.d. or q.i.d. A 3-second spray (delivering approxi- 
mately 0.1 mg. of triamcinolone acetonide) covers an area about 
the size of the hand. Cover the eyes when using Kenalog Spray 
on or near the face. 

Supply: Kenalog Spray in 50 and 150 Gm. containers of 3.3 mg. 
and 10 mg. triamcinolone acetonide respectively. Also available — 
Kenalog Cream (0.1%), Kenalog Ointment (0.1%) and Kenalog 
Lotion (0.1%). 

References: 1. Reports to the Squibb Institute for 
Medical Research. 2. Howell, C. M.: Squibb Clin. 
Res. Notes 1:5 (Oct.) 1958. 3. Goodman, J. J.: 
Squibb Clin. Res. Notes 1:1 (Oct.) 1958. 4. Smith, 
J. G., IJr.; Zawisza, R. J., and Blank, H.: Squibb 
Clin. Res. Notes 1:6 (Oct.) 1958. 5. Fitzpatrick, 
T. B.; Crowe, F. W., and Walker, S. A.: Squibb 
Clin. Res. Notes 1:1 (Oct.) 1958. 6. Lerner, A. B.: 
Squibb Clin. Res. Notes 1:2 (Oct.) 1958. 7. Robin- 
son, R. C. V.: Bull. School of Med., U. Maryland 
43:54 (July) 1958. *KENALOG’® IS A SQUIBS TRADEMARK. 


Squibb Quality— 
the Priceless Ingredient 


new! 


nN 


the 


low b 


sprains SI 


Relieves both pain and stiffness with speed and safety 


NOTABLE SAFETY extremely low toxicity; no known 
contraindications; side effects are rare; drowsiness may occur, 
usually at higher dosage 

RAPID ACTION starts to act quickly 

SUSTAINED EFFECT relief lasts up to 6 hours 

EASY TO USE usual adult dose is one 350 mg. tablet 3 times 
daily and at bedtime 


Supplied 
as white, coated, 350 mg. | 
tablets, bottles of 50. 
Also available ya 
for pediatric use: 
250 mg. orange capsules, ~ A = 
bottles of 50. (carisoprodol! Wallace) 


» Literature and samples on request 
fa’ ® 
(Vp WALLACE LABORATORIES, New Brunswick, New Jersey 
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action; effec- 
ions: free of h FAs 
with phenothi : | FORMERLY BONAMINE = «= 
Adults, 25 to 50 ma 
‘ner, P. K., Jr., and Moyer, J. H.: 


Dependable instrumentation is vital 
when measuring radioisotopes in 


Many of the most important diagnostic tests using 
radioisotopes require measurement of gamma- 
emitting isotopes in blood, plasma or urine samples. 

The most efficient way to count gamma-emitters is with 
a scintillation well counter because the sample can be 
inserted directly into the crystal “well”. Almost all 
the gamma-emission interacts with the crystal. 

When a scintillation counter is combined witha 
scaler-spectrometer, the full capabilities of the well 
counter are realized. The spectrometer allows a phy- 
sician to “tune out” background radiation caused by 
cosmic rays and other sources in the vicinity. Thus, 
measurement accuracy is greatly increased. 

The DS5-5 Scintillation Well Counter is illustra- 
ted here with the 132A Analyzer Computer, which 
combines a precision scaler and gamma-ray spectrom- 
eter in a single compact chassis. They form a system 
of unusual reliability and sensitivity for such clinical 
studies as blood and plasma volume measurements, 
red cell mass and survival studies, diagnosis of 
pernicious anemia, fat digestion and absorption 


studies, etc.* 


We would be pleased to discuss these instruments 


with you. 


nuclear-chicago *"Diagnostic Applications of 


@ ~-OCOCRPORATION Radioactive Isotopes” explains 
305 E. HOWARD AVE., DES PLAINES, /LL. in detail the procedures for 
performing these studies as 
well as other common radio- 
isotope tests. Please ask us 
for your free copy. 
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to help control 


progressive disorders 


of aging... 


ELDEC 


mineral-vitamin-hormone supplement 


KAPSEALS® 


begins at 40 


Taken during the middle years, ELDEC 
Kapseals help forestall nutritional and hor- 
monal deficiencies that contribute to the 
troublesome disorders of aging. ELDEC 
Kapseals provide comprehensive physiologic 
supplementation...aid in maintaining meta- 
bolic efficiency. At a time when normal func- 
tion is declining, ELDEC Kapseals help lay a 
firm foundation for good health and vitality 
in the later years. 


cA 


¢ 
2 
PARKE, DAVIS & COMPANY 
Detroit 32, Michigan 


stall available! 


a limited number 


ot copies of 


The Sympos 


on 


Diagnostic 


Price $4.00 


This appeared in the 
December Issue 


of 


The American Journal of Medicine 
1] 36TH STREET 


NEW YORK 16, N. Y. 
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SYMPOSIUM On 


LEUKEMIA 


Including articles on: 


Radiation as a Cancerogenic 
Agent 


The Virus Theory of Leukemia 


Nucleic Acid Metabolism and 
Mechanism of Drug Action 


Clinical. Aspects and Types of 
Leukemia 


Bone Marrow Transplantation in 
Leukemia 


The Clinical Management of 
Leukemia 


Biochemical Changes in Leu- 
kemia 


Dynamics of the White Blood 
Cells in Leukemia 


Printing Limited 


The American Journal of Medicine 
ll East 361TH STREET 
New York 16, N. Y. 


for happy, 


healthy retirement years 


ELDEC 


Ip] lement 


KAPSEALS® 


Physiologic Prophylaxis 

¢ 10 important vitamins plus minerals to help 
maintain cellular function and correct 
deficiencies 

+ protein improvement factors to help compen- 
sate for unwise choice of food 

¢ digestive enzymes to aid in offsetting decreased 
natural production 

¢ steroids to stimulate metabolism and prevent or 
help correct protein depletion states 
Packaging: ELDEC Kapseals are available in bottles of 100. 


P): PARKE, DAVIS & COMPANY 
Detroit 32, Michigan 
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ELIXIR ALURATE DISRUPTS TENSION 


Dependable, prompt-acting daytime sedative. 

Broad margin of safety. Virtually no drowsiness. Over a quarter century of successful clinical use. 
Alurate is effective by itself and compatible with a wide range of other drugs. To avoid barbiturate 
identification or abuse, Alurate is available as Elixir Alurate (cherry-red) and Elixir Alurate Verdum 


(emerald-green). 


Adults: 14 to 1 teaspoonful of either Elixir Alurate or Elixir Alurate Verdum, 3 times daily. ALURATE®—brand of aprobarbital. 


ROCHE LABORATORIES @ Division of Hoffmann-La Roche Inc e Nutley 10, N. J. 
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HMDEK 
MARGARINE 
a delicious 


spread 


a superb 
shortening 


and the margarine clinically proved to 


lower cholesterol levels 
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MA GA R1 NE 
substituted for ordinary 
Spreads and shortenings 


lowers cholesterol levels 


Recent investigations demonstrate how effectively 
cholesterol levels can be significantly reduced by 
the simple substitution of Emdee Margarine for 
spreads and shortenings ordinarily used in the diet. 

Eighty per cent of Emdee Margarine’s fat con- 
tent is pure corn oil, whose natural content of 
polyunsaturated fatty acids has not been destroyed 
by hydrogenation.* Approximately 45% of its fat 
content is linoleic acid, an important substance 
in the control of blood cholesterol levels. 

When a patient’s intake of saturated fats should 
be reduced, he and his family will welcome Emdee 
Margarine. It restores natural flavor to a choles- 
terol-reducing diet and eliminates the chore of 
preparing special dishes for one member of the 
family. 

On bread, toast and crackers Emdee Margarine 
has the same taste as other fine spreads, and a 
firm, smooth texture. It brings back the familiar 
flavor to baked potatoes, vegetables and popcorn. 
It can be used for braising, baking, roasting and 
sautéing, and in white sauces and frostings. It has 
won praise from Home Economics experts, 
who found that Emdee Margarine is a high-quality 
shortening. 

Packaged in one-pound cans to protect its fresh 
taste and firm texture, Emdee Margarine is avail- 
able only in pharmacies. 


References: 1. Terman, L. A. : Dietary management of hypercholesterolemia, 
Geriatrics 14:111 (Feb.) 1959. 2. Boyer, P. A.; Lowe, J. T.; Gardier, R. W., 
and Ralston, J. D.: A new dietary management of hypercholesterolemia, 
J.A.M.A., in press. 3. Vail, Gladys E.: Cooking with fats high in polyunsat- 
urated fatty acids, J. Am. Dietet. A. 35:119 (Feb.) 1959. 


Reprints of these articles on Emdee Margarine are 
avuilable on request. 


PITMAN-MOORE COMPANY « DIVISION OF ALLIED LABORATORIES, INC. 
INDIANAPOLIS 6, INDIANA 


*Special process protected by U.S. Patent No. 2,890,959 
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immortals of chinese mythology: 


comm g! 


a monograph on 


Nurgery and 
(he Endocrine 


lands 


Ho Hsien-Ku 
This gentle maiden became an immortal by her 
unique diet of moonbeams and mother-of-pearl 


PRICE $4.00 


TODAY... 
scheduled for the this steroid of unsurpassed safety and effectiveness 
holds an enduring place in the medical armamen- 


April 1960 issue tarium 


METICORTEN 


METICORTEN,® brand of prednisone, 5 mg. tablets. 
SCHERING CORPORATION *« BLOOMFIELD, NEW JERSEY 
You will soon receive in your mail a handmade, four-color 


: three-dimensional figure of this Chinese Immortal, 
The American Journal of Surgery mounted and suitable for framing. 


11 EAST 36TH STREET ; 
NEW YORK 16, N. Y. chewing 
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Lifts depression... 


An emotionally balanced patient 
Thanks to your treatment and the 
help of Deprol, her depression is 
relieved and her anxiety and tension 
calmed. She eats well, sleeps well, and 
can return to her normal activities. 
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as it calms anxiety! 


Deprol helps balance the mood 
by lifting depression as it 
calms related anxiety 


No “‘seesaw”’ effect of amphetamine- 
barbiturates and energizers 
While amphetamines and energizers 
may stimulate the patient—they C 
often aggravate anxiety and tension. 
And although amphetamine-barbi- 
turate combinations may counteract 
excessive stimulation—they often } CALMS ANXIETY 
deepen depression. 
Deprol 
In contrast to such “seesaw” effects, 
Deprol lifts depression as it calms 
anxiety—both at the same time. 


Safer choice of medication than 
untested drugs 


Deprol does not produce hypoten- 
sion, liver damage, psychotic reac- 
tions or changes in sexual function. 
BIBLIOGRAPHY: 1. Alexander, L.- Chemotherapy of depr 


t 
Bater 


AMPHETAMINES AMPHETAMINE- 
AND ENERGIZERS BARBITURATE 
may stimulate the combinations may 
patient, but often control overstimula- 
increase anxiety and tion but may deepen 
tension. depression. 


“Deprofr! | 


DOSAGE: Usual starting dose is 1 tablet 
q.i.d. When necessary, this may be 
gradually increased up to 3 tablets q.i.d. 
COMPOSITION: 1 mg. 2-diethylamino- 
ethyl benzilate hydrochloride (benacty- 
zine HCl) and 400 mg. meprobamate. 


SUPPLIED: Bottles of 50 light-pink, oa, 
seored tablets. Write for literature and WALLACE LABORATORIES /New Brunswick, N. J. 


samples. 
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in cardiac edema of 


varying severity = 
weight loss ranged 


from 4 to 45 tbs. on 


voroDIURIL 


{I 


increased potency—without corresponding increase in side effects 


Sackner, M. A., Wallack, A. A. and Bellet, S.: Am. J. M. Se. 
237:575, (May) 1959. 


“The severity of the congestive 


heart failure ...was as follows: 
Class IV (9 patients), Class II 
(5 patients), and Class II (1 pa- 
tient).”. . Weight loss ranged 
from 4. to 45 pounds over a period 


of 3 to 17 days with an average 


of 2.4 pounds a day.” 


DOSAGE: One or two 50 mg tablets of HypRODIURIL once or 
twice a day. 


SUPPLIED: 25 mg. and 50 mg. scored tablets kyDRODIURIL 
(Hydrochlorothiazide) in bottles of 100 and 1,000. 


HYDRODIURIL is a trademark of Merck & Co., Ine. 


Additional information on HyDRODIURIL is available to the 
physician on request. 


MERCK SHARP & DOHME 
Division of Merck & Co., Inc. Philadelphia 1, Pa. 
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ANNOUNCING 
SCHERINGS 
NEW 


MYOGESIC’ 


= “EASES STRAINS 
wi SPRAINS & LOW 
BACK PAINS...! 


CARISOPRODOL 


> 


RELA—a new myogesic for better 
relaxant and analgesic therapy— 
more adept management of 
spasm and pain in strains, 
sprains and low back pains. 


RELA—though a single drug—is a true 
myogesic and works rapidly 
to achieve three desired effects... 


Rela relaxes acute muscle spasm 
Relief of muscle spasm (96% excellent 
to good effectiveness)! 


Rela provides a unique quality of 
persistent pain relief through 

its relaxant and analgesic actions 
‘Relief from pain was usually rapid 
and sometimes dramatic”?! 


Rela, through relaxation and analgesia, 
assures daytime ease and nighttime rest 
‘“*... Anumber of patients reported 
freedom from insomnia which they 
attributed to freedom from pain.”! 


indications: RELA is most beneficial in those 
conditions of the musculoskeletal system 
manifesting pain, stiffness and spasm. 

safety: Studies of more than 1400 patients 
indicate that the toxicity of RELA is exceptionally 
low. In human subjects, respiratory, 
blood pressure or blood chemistry changes 
and/or renal, hepatic or endocrine dysfunction 
have not been reported. 

dosage: The usual adult dosage of RELA is 

one tablet 3 times daily and at bedtime. 

RELA has a rapid onset of action, with relief 
usually apparent within 30 minutes, and 
persisting for at least 6 hours. 

supply: RELA is available as 350 mg., pink, 
coated tablets in bottles of 30. 


1. Kuge, T.: To be published. 


*MYOGESIC 
muscle —analgesic 


relaxant 
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bacterial 
infections 


the new  lalternative: 


The low cost antibacterial! prescription 
with assured safety and effectiveness 


The fastest growing antibacterial bibliography: 


1. M. J. Mosely, Jr., J. Nat. M.A., 51:258, 1959. 
2. J . Elia, Antibiotic Med, & Clin, Therapy, 6: (Suppl. 
1959 


Elia, Ann. New York Acad. Sc., 82: (Art. 1), 52, 


. Townsend, Jr. and A. Borgstedt, Antibiotics An- 
58-1959, New York, Medical Encyclopedia, Inc., 
. 64. 
5. Reports on file, Roche Laboratories. 
B. A. Koechlin, W. Kern and R. Engelberg, Antibiotic 
Med. & Clin. Therapy, 6: (Suppl. 1), 22, 1959. 


7. W. A. Leff, ibid., p. 44. 


. T. D. Michael, ibid., p. 57. 

9. H. P. Ironson and C. Patel, ibid., p. 40. 

. W. P. Boger, Antibiotics Annual 1958-1959, New York, 
Medical Encyclopedia, Inc., 1959, p. 48. 

. B. H. Leming, Jr., C. Flanigan, Jr. and B. R. Jennings, 
Antibiotic Med. & Clin. Therapy, 6: (Suppl. 1), 32, 1959. 

2. S. Ross, J. R. Puig and E. A. Zaremba, Antibiotics An- 
nual 19 58-1959, New York, Medical Encyclopedia, Inc., 


1959, p. 56. 


J. D. Young, Jr., W. S. Kiser and O. C. Beyer, Anti- 
biotic Med. & Clin. Therapy, 6: (Suppl. 1), 53, 1959. 


safe ective CCOnOMN acal . J. F. Glenn, J. R. H. Semans, ibid., p. 49. 
e 5. C. W. Daeschner, Ann, New York Acad. Sc., 82: (Art. 1) 
64, 1959. 
. S. Guss and A. J. Spiro, Pediatric Conferences, 2:14, 1959, 
am its simplicity ot administ ration, safety. clini a] i. 2 Schnitzer and W. F. DeLorenzo, Antibiotic Med. & 
Clin. Therapy, 6: (Suppl. 1), 17, 1959. 
response and reasonable cost make...[Madribon] a W. and 
desirable drug in instances where it is equally effec- ‘\Gitoametenu = 
20. B. Fust and E. Boehni, ibid., p. 3. 
tive [as the antibiotics] and a choice drug in many 
23. E. and R. Engelberg, Tozicol. 
& ppl. Pharmacol., 1:28 959. 


Clinically effective for infections with cultures positive for: 
Kvinge, Ann. New York Acad. Sc., 82: (Art. 1), 44, 1959. 


Staphylococcus aureus hemolyticus* B. proteus OM, 
beta hemolytic streptococci E. coli* 

pneumococci Proteus* 
K. pneumoniae Shigella 


P. Boger and J. J. Gavin, ibid., p. 18. 
H. influenzae Salmonella* 32. W. S. Kiser, O. C. Beyer and J. D. Young, ibid., p. 105. 
? . 33 H. Leming, Jr. and C. Flanigan, Jr., ibid., p. 31. 
Ps. aeruginosa aracolon bacilli 
g Pp 34. E. Bagdon, L. O. Randall and W. A. Leff, ibid., p. 3. 
5 . F. DeLorenzo and R. J. Schnitzer, ibid., p. 10. 


. E, Skinner, ibid., p. 57. 

W. Levy, ibid., p. 80. 

. M. Cahn and E, J. Levy. ibid., p. 84. 
Sierp and J. W. Draper, ibid., p. 92. 


? 
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36 . Carroll, Discussant, ibid., p. 110. 
A it ti i b t : | z f ti 37. S. Krugman, Discussant, ibid., p. 78. 
new a erna ive in ac eria in ec ions 3 H. Townsend, Jr. and A. Borgstedt, ibid., p. 71. 
D. Michael, ibid., p. 40. 


for many reasons — $9. T. 
3 . E. Thill, Pennsylvania M. J., 62:1534, 1959. 


. Elia, Mil. Med., in press. 


wide spec trum activ ity 2 Wolach, Colorado GP, 1:4, 1959. 
. L. Rosenthal and L. Jud, J. Lab. & Clin. Med., 54:461, 


¢ high rate of clinical effectiveness —up to 90% 9. 
. R. E. Ray, Case Rep. Child. Mem. Hosp., Chicago, 
17:4445, 1959. 
less than 2 per cent side effects—even in long-term use 5. P. Rentchnick and J. Lagier, Schweiz, med. Wehnachr., 
J J. David-Chausse, P. Gibaud and J. Bottin, 
minimal risk of hazardous superinfections J. wig 
- Le , dr. and C. Flani Jr., Scient 
hibit, Annual Meeting of the American Medical Association, 
essentially no danger of anaphylactic reactions pe yr J., June, 1959. 
J. ©, Lila, toid. 
fer pr 2V > "ePSISTE ustria), pape es d att ternationz ngress 
few er probiems W ith the deve opme nt of resistant mutants Austell. pee 
° . R. Schuppli (Director, University Dermatological Clinic, 
51. S. Rummelhardt (First University Surgica nic, enna, 
Austria), ibid. 
reserves antib iotie effecti vness for fulminating, 52. M. Rinetti (Inetitute of Surgical Pathology, University of 
life-th reatening infections 58. M. Rentsch (University Pediatric Clinic, Berne, Switzer- 
land), ibid. 
For complete information on dosage forms, dosage sched- 
55. E. Picha (First University Gynecological Clinic, Vienna, 
ules and precautions, consult literature available on request. Austria), ibid. 
56. R. Neimeier (University Gynecology Clinic, Basle, Swit- 
zerland), ibid. 
*Some infections due to antibiotic-resistant strains have 67. G. Moustardier (Faculty of Medicine and St. Andrew's 


> 7) Hospital, Bordeaux, France), ibt 
responded to Madribon. 
. W. P. Boger, ibid. 


. P. Buenger (Medical Department, Heidberg General Hos- 
pital, Langenhorn, Hamburg, Germany), ibid. 


ROCHE . . Ptasnik, Medizinische, (31/32), 1437, 1959. 
ROCHE Lasoratories H. Ptasn 


Division of Hoffmann-La Roche Ine. 
Nutley 10, N. J. 


30N® 4-dimethoxy-6-sulfanilamido-1,3-diazine 
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hg needn’t be grounded for long, 
mice you prescribe 


(PARAFLEX® + TyYLENOL®) 


for muscle relaxation plus analgesia 
Prescribe PARAFON in low back pain—sprains—strains 
rheumatic pains 

Fach PARAFON tablet contains: 

PARAFLEX® Chlorzoxazone* 125 me 
The low-dosage skeletal muscle relaxant 
PyLENOL® Acetaminophen .. .......... 300 meg 
lhe superior analgesic in musculoskeletal pain 

Dosage: Two tablets t.i.d. or q.i.d. 

Supplied: Tablets, scored, pink, bottles of 50. 


and in arthritis 


PARAFON 
with Prednisolone 


Each PARAFON WITH PREDNISOLONE tablet contains: PARAFLEX‘ 
Chlorzoxazonet 125 mg., TYLENOL® Acetaminophen 300 mg.., 
and prednisolone 1.0 mg. 

Dosage: One or two tablets t.i.d. or q.i.d. 

Supplied: Tablets, scored, buff colored, bottles of 36. 
Precautions: The précautions and contraindications that apply 
to all steroids should be kept in mind when prescribing 
PARAFON WITH PREDNISOLONE. 


*electrical lineman 7U.S. Patent Pending 


McNeil Laboratories, Inc « Philadelphia 32, Pa. 
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a reliable 
diagnostic 


When signs and symptoms refuse to fall into place, the C.R.P.A. test 
accurately indicates inflammatory and necrotic diseases. A simple office 
procedure taking less than two minutes to set up and perform, the 
C.R.P.A. test can be used prior to other tests to determine the necessity 
for an erythrocyte sedimentation rate or SGO-T level. 

Unlike the ESR or SGO-T level, a C.R.P.A. test demonstrates no 
variability in normal values. It is influenced only by the C-reactive protein 
in the patient’s blood. A positive reaction always indicates pathology ;} 
no false positives have ever been reported. 

The C.R.P.A. test is a consistently constant indicator of acute myo- 
cardial infarction,'-° acute rheumatic fever,'-!2 active widespread malig- 
nant and bacterial 


for routine blood chemistry 


The reliability of the C.R.P.A. test makes it invaluable 
in differential diagnoses and routine work-ups. It may 
be used to deny or confirm ESR and SGO-T readings. 
Because it is so sensitive it can mark the progress of 
the disease and measure the effectiveness of therapy.}.15 


References: 1. Editorial: J.A.M.A. 160:672 (Feb. 25) 1956. 2. Levinger, G. L.; Levy, H., and Elster, S. K.: Ann. Int. 
Med. 46:68, 1957. 3. Kroop, |. G., and Shackman, N. H.: Am. J. Med. 22:50, 1957. 4. Kroop, |. G., and Shackman, 
N. H.: Proc. Soc. Exper. Biol. & Med. 86:95, 1954. 5. Shubin, H.; Glaskin, A., and Heiken, C. A.: Tuberc. 15:62, 1955. 
6. Losner, S., and Volk, B. W.: New York J. Med. 56:2665 (Sept. 1) 1956. 7. Roantree, R. J., and Rantz, L. A.: A.M.A. 
Arch. Int. Med. 96:674, 1955. 8. Goldner, F., and Meador, C.: South M. J. 48:1339, 1955. 9. Hedlund, P.: Acta med. 
scandinav. supp. 196:579, 1947. 10. Shackman, N. H.; Heffer, E. T., and Kroop, |. G.: Am. Heart J. 48:599 (Oct, 13) 
1954. 11. Boland, E. W.: California Med. 82:65, 1955. 12. Knights, E. M., Jr.; Hutchins, M.; Morgan, E., and Ploompuu, 
J.: J.A.M.A. 162:9 (Sept. 1) 1956. 13. Shetlar, M. R.; Bullock, J. A.; Shetlar, C. L., and Payne, R. W.: Proc, Soc. Exper. 
Biol. & Med, 88:107, 1955. 14. Ruggieri, P. A.: J. M. Soc. New Jersey 52:500, 1955. 15. Dodd, K.: Mississippi 
Doctor 33:59, 1955, Complete literature and bibliography available on request. 
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Jobs “out of bounds” 


tion, no special difficulty is presented in the 
employment of ‘‘many selected diabetics who 
are controlled with the aid of tolbutamide 


For diabetics on insulin, employment is a 
special problem: certain types of jobs are 
impossible to obtain, others difficult to hold. 

Transferred to Orinase* management, 
however, 3 out of 4 otherwise qualified dia- 
betics may regain a normal employability 
status. According to the Committee on Em- 
ployment of the American Diabetes Associa- 


*Trademark, Reg. U. S. Pat. Off.—tolbutamide, Upjohn 
1. Indust. Med. 27:527 (Oct.) 1958. 


(Orinase) and diet....”’ Removal of the 
threat of symptomatic hypoglycemia permits 
diabetics on Orinase to live more flexible, 
more normal, more secure lives. 


THE UPJOHN COMPANY 


KALAMAZOO, MICHIGAN 
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Time 
after 
time... 


in study 
after 
study 


CHLOROMYCETIN 


PROVES OUTSTANDINGLY EFFECTIVE AGAINST PROBLEM PATHOGENS 


IN VITRO SENSITIVITY OF GRAM-POSITIVE COCCI FROM 5,600 CONSECUTIVE CULTURES 
TO CHLOROMYCETIN AND TO THREE OTHER BROAD-SPECTRUM ANTIBIOTICS” 


CHLOROMYCETIN 
ANTIBIOTIC A 
ANTIBIOTIC B 


ANTIBIOTIC C 


*Adapted from Leming, B. H., Jr., & Flanigan, C., Jr., in Welch, H., & Marti-Ibanez, F.: Antibiotics Annual 
1958-1959, New York, Medical Encyclopedia, Inc., 1959, p. 414. 

CHLOROMYCETIN (chloramphenicol, Parke-Davis) is available in various forms, 
including Kapseals® of 250 mg., in bottles of 16 and 100. 


CHLOROMYCETIN is a potent therapeutic agent and, because certain blood dyscrasias 
have been associated with its administration, it should not be used indiscriminately 
or for minor infections. Furthermore, as with certain other drugs, adequate blood 
studies should be made when the patient requires prolonged or intermittent 


therapy. 


PARKE, DAVIS & COMPANY 32, MICHIGAN 


Now, a single agent, 
important clinical 


for total management 
of angina pectoris 


Marplan prevents pain: Marplan is indicated 


primarily for patients with moderately severe to 


intractable angina pectoris. It has demonstrated a 


high degree of effectiveness. When used ona 
continuous dosage schedule, Marplan prevents 


pain, increases exercise tolerance and reduces 


a. 


nitroglycerin requirements.’ To date, Marplan 


prophylaxis has been evaluated in over 300 


4 


angina patients. The response rate was 76 per 
cent with improvement ranging trom a reduction 
in the number of attacks to virtual abolition 


of the anginal state.’ One study reported 


ts 


“excellent effects with relatively small doses” 


\ 


and “greater relief than [with] any other 
compound in our experience.” 

Marplan creates a more confident mental climate: 
Many angina patients display a more cheerful 
outlook when on Marplan therapy. This mental] 
improvement is undoubtedly due to the 
antidepressive action of Marplan. However, 

it should be stressed that Marplan is indicated 
for symptomatic control of angina pectoris and, 
while it frequently abolishes anginal pain, 
Marplan does not appear to influence the EKG. 
Hence, as with previously available prophylactic 
agents, it is imperative that patients be instructed 
to maintain the same restriction of activity 


in force prior to Marplan therapy. 
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with two distinct primary effects, for two 


indications 
Marplan 


a happy balance ™ of potency/safety 


A broad clinical research program continues to define the full range of Marplan’s clinical 
applicabilitv. However, already some 300 research clinicians have evaluated Marplan in more 
than 4000 patients in two primary diagnostic categories—angina pectoris and depression. 


Marplan has been shown to be considerably more active than other amine oxidase regulators. 
While clinically such increase in potency has heretofore been associated with increased side 
effects, Marplan strikes a happy balance of potency/safety. Marplan has shown markedly fewer 
of the side reactions of the hydrazines. Moreover, throughout the extensive clinical investigations, 
no liver damage has been reported. Marplan is an amine oxidase regulator, however, and like 
all of these agents, it is contraindicated in the presence of liver or kidney disease. 


Consult complete literature and dosage instructions, available on request, before prescribing. 


Bibliography: 1. Clinical reports on file, Roche Laboratories. 2. W. Hollander and R. W. Wilkins in J. H. Moyer, 
Ed., Hypertension, Philadelphia, W. B. Saunders Co., 1959, p. 399. 3. R. W. Oblath, paper read at American 
Therapeutic Society, 60th Annual Meeting, Atlantic City, N.J., June 6, 1959. 4. I. Kimbell, paper read at Co- 
operative Chemotherapy Studies in Psychiatry, 4th Annual Research Conference, Memphis, Tenn., May 20-22, 1959. 


ROCHE LABORATORIES 
Division of Hoffmann-La Roche Inc « Nutley 10 +N. J. 
to lift depressi 
The value of Marplan i ssion: Marplan is : 
indicated in the broad range of emotiona E 
and psychiatric disorders with associated 
symptoms of depression, withdrawal 
or regression. To date, Marplan has been fully FJ 
evaluated in more than 3700 patients with SX 
depression. The majority (67 per cent) showed 3 x Ze : EY Lj 
significant improvement’: “Depression of mood 
and somatic preoccupation were less pronounced, | . AM 
and the patients appeared to be more relaxed.” Ge ZA 
Marplan in rheumatoid arthritis: Marplan SS ig, 


has also been found to be valuable adjunctive 

herapy in the management of rheumatoid = 
arthritis and other chronic debilitating disorders 


with associated depressed psychomotor activity. PUN 


NY 


as 


NEW AND EXCLUSIVE 


FOR SUSTAINED 
TRANQUILIZATION 


MILTOWN* (meprobamate) now available 


in 400 mg. continuous release capsules as 


Meprospan-400 


JUST ONE CAPSULE 
LASTS ALL DAY 


HIGHER POTENCY 
FOR GREATER CONVENIENCE 


@ relieves both mental and muscular tension 
without causing depression 


e does not impair mental efficiency, motor 
control, or normal behavior 


Usual dosage: One capsule at breakfast, 
one capsule with evening meal 


Available: Meprospan-400, each blue capsule contains 
400 mg. Miltown (meprobamate) 


Meprospan-200, each yellow capsule contains 
200 mg. Miltown (meprobamate) 
Both potencies in bottles of 30. 


@° WALLACE LABORATORIES, New Brunswick, N. 7. 


CME-8427 
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the clock strikes - 


and your ulcer patient 
sleeps undisturbed 


Caricon 


tablets daily —’round-the-clock relief 
from ulcer and other GI disorders. 


Additional information is available on request from the Medical Department, 
Pfizer Laboratories, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, New York. 


(Pfizer) Science for the world’s well-being™ 
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indicated 7 | effective 
in all degrees by itself in most 
of hypertension /ypertensives 


Bin 


with RESERPINE 


HYDROPRES can be used: 


> alone (In most patients, HYDROPRES is the only antihypertensive medication needed.) 


» as basic therapy, adding other drugs if necessary (Should other anti- 
hypertensive agents need to be added, they can be given in much lower than usual dosage 
so that their side effects are often strikingly reduced.) 


» as replacement therapy, in patients now treated with other drugs 
(In patients treated with rauwolfia or its derivatives, HYDROPRES can produce a greater anti- 
hypertensive effect. Moreover, HYDROPRES is less likely to cause side effects characteristic 
of rauwolfia, since the required dosage of reserpine is usually less when given in combination 
with HydroDIURIL than when given alone.) 


HYDROPRES-25 HYDROPRES-50 


25 mg. HydroDIURIL, 0.125 mg. reserpine. 50 mg. HydroDIURIL, 0.125 mg. reserpine. 
One tablet one to four times a day. One tablet one or two times a day. 


If the patient is receiving ganglion blocking drugs or hydralazine, 
their dosage must be cut in half when HYDROPRES is added. 


For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


Si) MERCK SHARP & DOHME, pivisiON OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


@HYOROPRES AND HYORODIURIL ARE TRADEMARKS OF MERCK &CO., ING, 


135 
| 
| 
| 
> | 
| 
| 
| 
| 


Why so many 
hypertensive patients 


prefer Singoserp: 


C Pe a 


SUMMIT, 


LE 
2/2782MK 


It spares them the 
usual rauwolfia side effects 


FOR EXAMPLE: “A clinical study made of syrosingopine [Singoserp] therapy in 77 ambulant 
patients with essential hypertension demonstrated this agent to be effective in reducing hypertension, 
although the daily dosage required is higher than that of reserpine. Severe side-effects are infrequent, 
and this attribute of syrosingopine is its chief advantage over other Rauwolfia preparations. The 


drug appears useful in the management of patients with essential hypertension.”? 


Almost all side effects relieved when Singoserp was 
substituted for other rauwolfia derivatives in 24 patients’ 


Incidence | 
Side Effects with Prior Relieved by Not 
Rauwolfia Agent Singoserp Relieved* 


Depression 11 1 


Lethargy or fatigue 5 0 


Nasa! congestion 7 


Gastrointestina 9 
disturbances 


Conjunctivitis 1 


*Two of the 24 patients had two troublesome side effects 


Singoserp 


(syrosingopine CIBA) 
First drug to try in new hypertensive patients 


First drug to add in hypertensive patients already on medication 


Supplied: Singoserp Tablets, 1 mg. (white, scored); bottles of 100. 


|. Herrmann, G. R., Vogelpohl, E. B., Hejtmancik, M. R., and Wright, J. C.: J.A.M.A. 169:1609 (April 4) 1959. 
2. Bartels, C. C.: N. E. J. Med. 261:785 (Oct. 15) 1959. 
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cerebral vascular lesions, M. Clin. North America, May, 195% 587 33 Barbe, N.Y 
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COUMADIN BIBLIOGRAPHY. 
Published studies on anticoagulant therapy with COUMADIN 


1. Friedman, B.: The use of anticoagulants in the treatment of coronary and cerebral vascular disease, J. Tennessee . 2 
M. A. 52:171, May, 1959. 2. Shapiro, S.: Long term therapy of coronary arteriosclerosis, Angiology 10:126, Apr., 1959. — 
3. Vastola, E. F., and Frugh, A.: Anticoagulants for occlusive cerebrovascular lesions, Neurology 9:143, Mar., 1959. a 
4. Toohey, M.: Clinical experience with warfarin sodium, Brit. M. J. 2:892, Oct. 11, 1958. 5. Porter, R.R.;Richardson,D., > 
and Mauck, H. P., Jr.: Clinical experiences with the anticoagulant warfarin sodium (‘Coumadin Sodium"), Virginia M. 
Month. 85:465, Sept., 1958. 6. Trumble, E. A.: Clinical experience with intramuscular warfarin sodium (Coumadin 
Sodium), Surg. Gynec. & Obst. 107:303, Sept., 1958. 7. Goodman, D. H.: Early clue to visceral carcinoma —hem- — 
orrhage after intravenously given warfarin, J.A.M.A. 166:1037, Mar. 1, 1958. 8. Shapiro, C. M.; Lisker, R.; Lichtman, — 4 
A. M., and Josephson, A. M.: Comparative clinical study of Coumadin Sodium and Dicumarol in patients with thrombo- ‘ 
embolic diseases, Am. Heart J. 55:66, Jan., 1958. 9. Yarrow, M. W.; Baer, S.; Kravitz, C., and Markson, V.: : A prelimi- — ee 
nary report on sodium warfarin (Coumadin), J. Albert Einstein M. Center 5:205, June, 1957. 10. Baer, S.; Yarrow, M.W.; — E. 
Kravitz, C., and Markson, V.: Clinical experiences with warfarin (Coumadin) sodium as an anticoagulant, J.A.M.A. — ¥ 
167:704, June 7, 18$8. Nl. Fremont, R. E., and Jagendorf, B.: Clinical observations on use of warfarin (Coumadin) 
sodium, a new anticoagulant, J.A.M.A. 165:1381, Nov. 16, 1957. 12. Shapiro, S., and Ciferri, F. E.: intramuscular oF 
istration of the anticoagulant warfarin (Coumadin) sodium, J.A.M.A, 165:1377, Nov. 16, 1957. 13. Nicholson, J. Hs 3 
Clinical experiences with anticoagulants: A Coumadin (warfarin) Sodium and Dicumarol (bishydroxycou- 2 
marin), Angiology 8:456, Oct., 1957. 14. Kerrin J., and Wilhelm, S. K.: Clinical experiences with the 
coagulant Coumadin (warfarin) Sodium, Angiol«.:, = :”7 June, 1957. 15. Goodman, D. H.: Experience with a new anti- 
coagulant Coumadin” (warfarin) Sodium, Ari: onu ied. :5:389, Oct., 1956. 16. Nicholson, J. H., and Leavitt, T., Sree 
Coumadin (warfarin) Sodium: A new anticnoguia:.., :/< « England J. Med, 255:491, Sept. 13, 1956. ‘V7. Clatanoff, D. V., 
and Meyer, O. O.: Further observatic.:s on use of wartarin sodium in anticoagulant therapy, A.M.A. Arch. Int. Med. 
97:753, June, 1956. 18. Freeman, 1/=,er, O. O.: Rectal administration of warfarin (Coumadin) 
Sodium [3 (2-acetonyl-benzyl)-4 Proc. Sac. Exper. Biol, & Med. 92:52, May, 1956. 19. Pollock, B. E.: 
Clinical experience with Coumadin Angiology 6:506, Dec., 1955. 20. Pollock, B. 
Clinical experience with warfarin sodium, anew anticoagulant, J.A.M.A. 159:1094, Nov. 12, 1955. 21. Sha- 
piro, S.: The uctivity warfarin sodium (Coumadin”™ Sodium), J. Kansas M. Soc. 55:687, 
Dec., 1954. 22. Clatanoff, D. V.; triggs, O. and Meyer, O. -rnerience with coumarin 
warfarin and warfarin sodium, A.M.A. Arch. int. Med 94:21, Aug., 1454. 25. Unapiro, $.: Warfarin sodium derivative: 
(Coumadin” Sodium): An intravenou- hypoprurhsombinemia-inducing agent, Angiology 4:380, Aug., 1953. 


Other published literature referring, to COUMADIN 


24. Escudero, J.; McDevitt, E., and Wright, |. S.: Dicumy.:oi, Coumadin, Morcumar oad Trom == 


their action on the clot as registered by the thrombelas!..gram. Circulation 70-405, Sept., Is 
Little strokes, West Virginia M. J. 55:259, Aug., 1959. 26. Wright, | 5.: Srroke-, the pres 
treatment, Postgrad. Med. 25:549, May, 1959. 27. Litiic, Purgurn treated 


lation, J.A.M.A. 169:104, Jan. 3, 1959. 28. Link, K. P. (he discover, of Dicume-«l and its 

Jan., 1959. 29. Kleiner, |. S., and Orten, J. M.: Human tiiochemustiy, ed. 5, Mostiy, St. Loui = 
30. Meyer, O. O.: Use of anticoagulants in the treatment of corenury oriery dis-ase, 
Postgrad. Med. 24:110, Aug., 1958. 31. Toohey, M.: Lony term anty onyulant therupy for 
2:473, Aug. 23, 1958. 32. McDevitt, €.; Wright, |. S.. and [uley, W. T.. Preser> statu 


lant therapy, Minnesota Med. 41:252, Apr., 1958. 34. Grant, anu mucMillan, R OCUMADI 
anticoagulant therapy, Canad. M. A. J. 78:317, Mar., 1958. 35. Current Therapy: Treat SODIUM - 
ease, Dis. Chest 33:315, Mar., 1958. 36. Brotman, |.: Anticoagulants in myocardial inf : 
Feb., 1958. 37. Toohey, M.: Anticoagulants in myocardial infarction, Brit. M. J. 1:25 
Warfarin, Virginia M. Month. 85:37, Jan., 1958. 39. Friedberg, C. K.: Recent advances 
its management, New York J. Med, 57:3643, Nov. 15, 1957. 40. Abstract: Warfarin so 


lant, M. Science 2:62, Sept. 10, 1957. 41. Olwin, J. H., and Oglesby, P.: Long term anticc op from 

& Obst. 105:61, July, 1957. 42. Ware, A. G., and Stragnell, R.: Anticoagulant therapy: paione oa 

occurring pitfalls, Ann. Int. Med. 46:450, Mar., 1957. 43. Briner, D. H.: A study of 235 oh peoenr 
wtw 


J. Am. Osteopath. A. 56:349, Feb., 1957. 44. Cosgriff, S. W.: Anticoagulant therapy i: & 
J. Chron. Dis. 4:402, Oct., 1956. 45. Skillicorn, S. A., and Aird, R. B.: M. Clin. North Ai. 

46. Pollock, B. E.: The early management of myocardial infarction, J.A.M.A. 161:404, June 2, 1956. 47. Shapiro, S.: 
Anticoagulant therapy, Surg. Clin.. h America, Apr., 1956, p. 469. 48. Wright, |. S.: Present status of anticoagulant — 
therapy in the treatment of myocardial infarction; the use and misuse of anticoagulants; an evaluation of new anti- — 
coagulants, their indications and dosage, Ann. Int. Med. 43:942, Nov., 1955. 49. Shapiro, S. (editorial): The adminis- 
tration of the hypoprothrombinemia-inducing drugs, Angiology 6:498, Oct., 1955. 50. Olwin, J. H.: Principles of anti- 
cotiguiant therapy and their application, M. Clin. North America, Jan., 1955, p. 227. 51. Shapiro, S., and Spitzer, J. M.: 
The use of Cepevit” (ascorbi@tucid plus **P"’ factors) in drug-induced hypoprothrombinemia, Angiology 5:64, Apr., 1954. 
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Goumadin is the original 
and only warfarin sodium 
responsible for 
establishing this drug as 
‘the best anticoagulant 
available today” 

(over 50 published papers since 1953) 


GOUMADIN 


FOR ORAL, INTRAVENOUS OR INTRAMUSCULAR USE SODIUM 


IN MYOCARDIAL INFARCTION 
AND OTHER THROMBOEMBOLIC DISORDERS 


TABLETS AVERAGE DOSE 


Complete Information and Reprints on Request 


ENDO LABORATORIES Richmond Hil! 18, New York 


For oral administration—2 mg., lavender, scored; 5 mg., peach, Initial, 50 mg. Maintenance, 5-10 mg. daily, as indicated by pro- 

scored; 10 mg., white, scored; 25 mg., red, scored. thrombin time determinations. 

INJECTION Coumaoin (warfarin) Sodium is manufactured under license from 
For parenteral administration — Single Injection Units, consist- the Wisconsin Alumni Research Foundation...clinically estab- 

ing of one vial, 75 mg., and one 3-cc. ampul Water for Injection. lished by Endo. 


ALTAFUR in antibiotic- 


resistant staphylococcal infections 


ALTAFUR proved superior to any other 
single agent against staphylococcal infec- 
tions encountered in the pediatric section of 
a general hospital. Introduced during an 
epidemic of severe staphylococcal pneu- 
monia and bronchiolitis in younger children, 
ALTAFUR was employed in treating a total 
of 59 infants or juvenile patients, most of 
whom had upper or lower respiratory tract 
involvement. Almost all had been given 
antibiotics without effect; 34 were judged 
severely or critically ill. Cures were ob- 
tained in 54 of these patients after a 3 to 
10 day course of ALTAFUR. There was only 
one failure (results were inconclusive in the 
remaining four cases). Mixed infections 
with Pneumococcus or Streptococcus sp. 


also responded readily. 


ALTAFUR was administered orally in vary- 
ing dosage: the optimal dose is believed to 
be about 22 mg./Kg. daily. 

Side effects were minimal in these patients, 
being limited to gastric intolerance in a few 
cases, usually controllable by giving the 
drug with or after meals. Laboratory studies 
performed before and after ALTAFUR treat- 
ment revealed no adverse influence on renal, 
hepatic or hematopoietic function, nor other 
signs of toxicity. 

In vitro, staphylococci isolated in this series 
proved uniformly susceptible to ALTAFUR, 
whereas many strains were resistant to a 
variety of antibotics. With ALTAFUR as with 
all nitrofurans, the lack of development of 
significant bacterial resistance is considered 
a major advantage over other antimicrobials. 


Lysaught, J. N., and Cleaver, W.: Paper presented at the Symposium on Antibacterial Therapy, Michigan 
and Wayne County Academies of General Practice, Detroit, Sept. 12, 1959 (published Nov., 1959) 


bright new star 


in the antibacterial firmament 


brand of furaltadone 


the first nitrofuran effective orally 


in systemic bacterial infections 


Antimicrobial range encompasses the majority of common 
infections seen in everyday office practice and in the hospital 
Decisive bactericidal action against staphylococci, streptococci, 
pneumococci, coliforms 

Sensitivity of staphylococci in vitro (including antibiotic- 
resistant strains) has approached 100% 

Development of significant bacterial resistance has 


not been encountered 
w Low order of side effects 


w Does not destroy normal intestinal flora nor encourage 
monilial overgrowth (little or no fecal excretion) 


Tablets of 50 mg. (pediatric) and 250 mg. (adult) 

Average adult dose: 250 mg. four times a day, with food or milk 
Pediatric dosage: 22-25 mg./Kg. (10-11.5 mg./lb. body weight daily 
in 4 divided doses 


CAUTION: The ingestion of alcohol in any form, medicinal 
or beverage, should be avoided during Altafur therapy. 


NITROFURANS~—a unique class of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 
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ROMILAR has one specific central action: raising the cough reflex threshold.! There 
is no analgesic effect, no central depression.!-7 Cough control begins within 15 to 
30 minutes and lasts for as long as six hours.” ROMILAR iS a unique Cough specific: it 
provides the antitussive potency of codeine with the safety of a placebo.3 There is no 


tolerance liability, no addictive potential.!,3-8 


ROMILAR is of special value when cough suppression is vital—in patients with pul- 
monary and cardiac disease, hernia or rib fracture, before and after abdominal and 


EENT Surgery and during i.v. infusions. 
SUPPLY: Syrup in bottles of 4 oz, 16 oz, 1 gal. Tablets in bottles of 20, 100, 500. Expectorant in bottles of 


16 oz, 1 gal. 


REFERENCES: 1. H. A. Bickerman in W. Modell, Ed., Drugs of Choice 1958-1959, St. Louis, The C. V. Mosby 


Company, p. 557. 2. L. J. Cass and W. S. Frederik, New England J. Med., 249:132, 1953. 3.L. J. Cass, 
W. S. Frederik and J. B. Andosca, Am. J. M. Sc., 227:291, 1954. 4.H. Isbell and H. F. Fraser, J. Pharmacol. 
& Exper. Therap., 107:524, 1953. 5. W. M. Benson, P. L. Stefko and L. O. Randall, J. Pharmacol. & Exper. 
Therap., 109:189, 1953. 6. New and Nonofficial Drugs 1959, Philadelphia, J. B. Lippincott Company, 1959, 
p. 326. 7. N. Ralph, Am. J. M. Sc., 227:297, 1954. 8. H.A. Bickerman, E. German, B. M. Cohen and S. E. 


Itkin, Am. J. M. Sc., 234:191, 1957. 


Bb NON-NARCOTIC COUGH SPECIFIC WITH PROMPT, PROLONGED ACTION 


Hydrobromide—brand of dextromethorphan hydrobromide 


=| ROCHE LABORATORIES - Division of Hoffmann-La Roche Inc + Nutley 10, N. J. 
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Butazolidin 


brand of phenylbutazone 


Ten years of experience in countless 
cases—more than 1700 published 
reports—have now established the 
eminence of Butazolidin among the 
potent non-hormonal 

antiarthritic agents. 


Repeatedly it has been demonstrated 
that Butazolidin: 

Within 24 to 72 hours produces 
striking relief of pain. 

Within 5 to 10 days affords a 
marked improvement in mobility 
and a significant subsidence of 
inflammation with reduction of 
swelling and absorption of effusion, 


Even when administered over 
months or years Butazolidin does 
not provoke tolerance nor produce 
signs of hormonal imbalance. 


Butazolidin® (brand of phenylbutazone): 
Red-coated tablets of 100 mg. 

Butazolidin® Alka: Capsules containing 
Butazolidin® 100 mg.; dried aluminum 
hydroxide gel 100 mg. ; magnesium trisilicate 
150 mg. ; homatropine methylbromide 1.25 mg. 


Geigy, Ardsley, New York Geiyy 


in arthri 
and allied disorders 
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of 


a 


new, 


well-tolerated biologic stimulant for 


positive clinical benefits 
in negative 


clinical conditions 


Durabolin 


Nandrolone phenpropionate injection, Organon 


in 
selected situations 


characterized by ces Establishes positive nitrogen balance 


protein catabolism 
such as: 
ened nt Improves appetite, increases muscular weight 
cachexia 
convalescence ws Produces a sustained sense of well-being 
debility states 
decubitus ulcers 
mammary cancer 
osteogenesis imperfecta 
pre- and post-surgery 
senile osteoporosis 
uremia 
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Du rabolin a new, potent, long-acting biologic stimulant, exerts 
profoundly beneficial effects on both metabolic processes and emotional 
outlook. By increasing the utilization of dietary protein, DURABOLIN rapidly 
establishes a sustained positive nitrogen balance. Appetite improves dra- 
matically. The resulting weight gain takes the form of solid, working, lean 
tissue— without edema. And the patient feels better. A weekly intramuscu- 
lar injection of DURABOLIN rapidly produces a sustained sense of well-being 
even in severely debilitated patients, and this mood-brightening property 
makes DurRABOLIN a valuable palliative, especially in metastatic, terminal 


mammary cancer. 

DURABOLIN produces marked improvement in skeletal disorders 
through its ability to stimulate protein synthesis. By fortifying the skeletal 
protein matrix, or “bone protein,” DURABOLIN encourages retention of cal- 


cium, and normal bone recalcification. 

Unlike most other anabolic steroids, administration of DURABOLIN in 
recommended doses ordinarily produces no masculinization, and, in more 
than three years of world-wide clinical trials, no evidence of progestational 
effects has been noted. 

The positive benefits of DURABOLIN therapy are obtained in negative 
clinical states such as severe burns, decubitus ulcers, wasting illnesses, and 
in abnormal calcium balance (osteoporosis, osteogenesis imperfecta, slow- 
healing fractures). DURABOLIN is also indicated to inhibit excess calcium 
and nitrogen loss during long-term corticosteroid therapy; pre- and post- 
operatively; to reduce nitrogenous waste products in uremia; and as a 
valuable palliative in terminal cancer, especially mammary carcinoma with 
painful bone metastases. 

DURABOLIN (nandrolone phenpropionate, 25 mg./cc. of sesame oil) 
is supplied in 1-cc. ampuls and 5-ce. vials. Recommended adult dose: 25 mg. 
(1 cc.) once weekly by intramuscular injection, or 50 mg. i.m. every second 
week. Average intramuscular dose for children: 12.5 mg. (0.5 cc.) once 


weekly. 


Organon Ine. Organon Orange, New Jersey 
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which antibiotic has the plus? 


Today you have a variety of useful antibiotics at your command. Which one should you choose? 


Mysteclin-V — specific action plus added protection. Mysteclin-V is a combination of tetracycline phos- 
phate complex — one of the world’s most widely prescribed broad spectrum antibiotics — and Mycostatin, the 
first well-tolerated antifungal antibiotic. Together, in Mysteclin-V, these two components provide specific, 
effective antibiotic action plus added protection against fungal superinfections.'* 

When should Mysteclin-V be prescribed? Accumulated clinical experience clearly indicates that fungal super- 
infections are on the rise, particularly when broad spectrum antibiotics must be administered in high dosage 
or for extended periods, in the debilitated and diabetics, during pregnancy, and when corticosteroids are used 
concurrently. Under such conditions, more than a “broad spectrum” antibiotic is required: Mysteclin-V 
provides the answer. 


Supplied: Capsules (250 mg./250,000 u.); Half-strength Capsules (125 mg./125,000 u.); Suspension (125 mg./125,000 u. per 5 cc.); 
Pediatric Drops (100 mg./100,000 u. per cc.). 

References: 1. Cronk, G. A.; Naumann, D. E., and Casson, K.: Antibiotics Annual 1957-1958, New York, Medical Encyclopedia, Inc., 
1958, p. 397. 2. Childs, A. J.: Brit. M. J. /:660 (Mar. 24) 1956. 3. Newcomer, V. D.; Wright, E. T., and Sternberg, T. R.: Antibiotics 
Annual 1954-1955, New York, Medical Encyclopedia, Inc., 1955, p. 686. 
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sQuiss TETRACYCLINE PHOSPHATE COMPLEX (SUMYCIN) AND NYSTATIN (MYCOSTATIN) 
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Mother: shopping 
Father: busy 


Temper: mild 


Uicer: calm 


His ulcer should be protesting he re- 
mains calm. His physician has prescribed 
ALupROX SA because he knows 


as the 


e calms emotional distress e promotes healing 
e reduces acid secretion e relieves pain e inhibits 
gastric motility 


ALUDROX SA 


Suspension and Tablets: Aluminum Hydroxide 
Gei with Magnesium Hydroxide, Ambutonium 


Bromide and Butabarbital, Wyeth A Century of 


Wyeth Laboratories Philadelphia 1, Pa. Service to Medicine 
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Clarilt can do this for 


your postcoronary patients 


WITHOUT CLARIN, turbid blood serum five hours 
after a fat meal: This unretouched dark-field photo- 
micrograph (2500X) shows potentially hazardous fat 
concentrations circulating in the blood stream of a 
patient after a standard fat meal. 


CLARIN is sublingual heparin potassium. One 
mint-flavored tablet taken after each meal effec- 
tively “causes a marked clarification of post- 
prandial lipemic serum.’ Clarin facilitates the 
normal physiologic breakdown of fats, with no 
effects on the blood-clotting mechanism.’ It 
therefore provides important benefits for your 
postcoronary patients. 


Indication: For the management of hyperlipemia asso- 
ciated with atherosclerosis. 

Dosage: After each meal, hold one tablet under the 
tongue until dissolved. 

Supplied: In bottles of 50 pink, sublingual tablets, each 
containing 1500 I.U. heparin potassium. 


1. Fuller, H. L.: Angiology 9:311 (Oct.) 1958. 


2. Shaftel, H. E., and Selman, D.: Angiology /0:131 (June) 
1959. 


WITH CLARIN, clear blood serum five hours after a 
fat meal: After eating a standard fat meal as at left, 
the same patient has taken one sublingual Clarin 
tablet. Note marked clearing effect and reduction in 
massive fat concentrations in this unretouched photo- 
micrograph (2500X). 


Heparin Series @ 
Control Series 0 


0.5 


Optical Density 


0.4 


0.3 


0.2 


0.1 


0.0 


2Hrs. 3Hrs. 4Hrs. 5Hrs. 6GHrs 


Fasting 1.Hr. 
Hours After Fat Meal 


Level 


Average serum optical density in 36 patients after fat 
meal with and without sublingual heparin.’ 


*Registered trade mark. Patent applied for. 


Sher. Leeming Ce, New York 17, N. Y. 
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indispensable source for 
new drug descriptions” 


/ODERN DRUG 
\CYCLOPEDIA 


AND 
THERAPEUTIC 
INDEX 


MODERN 
DRUGS 
BINDER 


MODERN DRUG 
ENCYCLOPEDIA 


AND THERAPEUTIC INDEX 


Edited by Epwin P 
JORDAN, MI F.A.C.P 


with FREE 3-YEAR bi-monthly supplement service, MODERN DRUGS 


Medical School, Char- SCRIPTION Druss and the 


lottesville, Virginia 


More than 70% of the pre- 


% INDEXED to save you time. 
Therapeutic, Drug, Manufac- 
turer’s and new Generic Name 
Indices plus self-pronouncing 
drug listings. 

% COMPLETE, authoritative, 
continuing service for 3 years— 
New 7th Edition plus 18 bi- 
monthly MoDERN DruGs Sup- 
plements—all for $17.50. 


% ATTRACTIVELY BOUND in 
durable red cover stock. Ap- 
prox. 1500 pages. Size 6” x 
944" x 244”. 


scriptions written today 
call for new drugs intro- 
duced within the past 3 
years. It’s imperative that 
your drug reference be 
complete, dependable, cur- 
rent and up-to-date. Here 
is your authority on PrE- 


MODERN DRUGS 


00 Remittance Enclosed 


Nome 


new Narcotic CLASSsIFI- 
CATIONS—your up-to-the- 
minute source for latest 
composition or descrip- 
tion, action, use, supply, 
dosage, caution and ad- 
ministration data on more 
than 4,000 drugs. 


M-2/60 


11 East 36th Street, New York 16, New York 


CD Please send me the 7th Edition MODERN DrUG ENCYCLOPEDIA and Therapeutic 
Index, plus bi-monthly MODERN DruGS Supplements for 3 years—all for $17.50° 
C1) Send along Binder for MODERN DruGS Supplements — $3.00 


CD Bill me later 


Address, 


City, 


* $17.50 in U.S.A, Foreign, $21.00 
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DOES YOUR PRESENT ANTICHOLINERGIC REALLY 


NOON 


The test—you might say the acid test—of an anticholinergic is simple: will 
it protect your patient from hyperacidity around the clock, even while he 
sleeps. The weakness of t.i.d. or q.i.d. preparations is well recognized; but 
even some “b.i.d.” encapsulations may be unreliable. McHardy, for instance, 
found a “widely variable duration of action, definitely less than that an- 
ticipated” in the “sustained,” “delayed,” and “gradual release’ anticholiner- 
gics he studied.’ 

COMPARE THE DATA ON ENARAX...the new combination of an inherently 
long-acting anticholinergic (oxyphencyclimine) and Atarax, the non-secretory 
tranquilizer. Note the effectiveness of oxyphencyclimine: 


OBSERVE THE OXYPHENCYCLIMINE REPORTS... 

McHardy: “[Oxyphencyclimine] has proved to be an excellent sustained- 
action anticholinergic in our study of this agent over a period of 
eighteen months.’" 

Kemp: “...for the majority of patients, one tablet every 12 hours pro- 
vided adequate control. This characteristic long action...may 
constitute an advantage of this drug as compared to coated 
‘long-acting’ preparations of other compounds.’” 


Add Atarax to this 12-hour anticholinergic. The resulting combination — 
ENARAX— now gives relief from emotional stress, in addition to a reduction 
of spasm and acid. Atarax does not stimulate gastric secretion. No serious 
adverse clinical reaction has ever been documented with Atarax. 


LOOK AT THE RESULTS WITH ENARAX*”: 


Does the medication you now prescribe assure you of all these benefits? 
If not, why not put your next patient with peptic ulcer or G.I. dysfunction 


on therapy that does. 


ENARAX‘ 


(oxyphencyclimine plus ATARAX®) A SENTRY FOR THE G.I. TRACT 


\ rr 


PROVIDE CONTINUOUS CONTROL OF ACID SECRETION? 


MIDNIGHT 


“Prolonged periods of achlorhydria” after 10 mg. oxyphencyclimine q. 12 h.’ 


MEAN GRAPH OF GASTRIC ACIDITY IN 4 PATIENTS RECEIVING 
COMPLETE THERAPEUTIC REGIMEN + 24-HOUR STUDY 


j— tincture of belladonna q.6 h 
| 10 mg. oxyphencyclimine q.12 h 


4 


FREE ACID, IN CLINICAL UNITS 


Time, in hours 


‘Clinical Diagnosis: Peptic Ulcer — Gastritis — Gastro- 
enteritis — Colitis — Functional Bowel Syndrome — Duo- 
denitis—Hiatus Hernia (symptomatic)—Irritable Bowel 
Syndrome—Pylorospasm—Cardiospasm—Biliary Tract 
Dysfunctions—and Dysmenorrhea. 

Clinical Results: Effective in over 92% of cases. 

As for Safety: “Side reactions were uncommon, usu- 
ally no more than dryness of the mouth... .’” 


Each ENARAX tablet contains: 


Oxyphencyclimine HCI 

Hydroxyzine (ATARAX®) 

Dosage: One-half to one tablet twice daily —preferably in 

the morning and before retiring. The maintenance dose 

should be adjusted according to therapeutic response. 

Use with caution in patients with prostatic hypertrophy 

and with ophthalmological supervision only in glaucoma. 

Supplied: In bottles of 60 black-and-white scored tablets. 

References: 1. McHardy, G., et al.: J. Louisiana M. Soc. 

111:290 (Aug.) 1959. 2. Steigmann, F.: Study conducted 

at Cook County Hospital, Chicago, Illinois, in press. 3. New York 

Kemp, J. A.: Antibiotic Med. & Clin. Therapy 6:534 (Sept.) ew York 17, N. Y. 

1959. 4. Leming, B. H., Jr.: Clin. Med. 6:423 (Mar.) 1959. Division, Chas. Pfizer & Co., Inc. 
5. Data in Roerig Medical Department files. Science for the World’s Well-Being™ 
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REFLECTION ON CORTICOTHERAPY: 


To be of greatest value, a 
steroid must be good not only 
for the patient (by controlling 
symptoms), but also 

to the patient 

(by minimizing 


side effects). \ 
‘To be of greatest 
value, the steroid 4 
should have the 

best ratio of 

desired effects 

to undesired 

effects: 


/ 

the corticosteroid that hits the 
disease, but spares the patient . 


THE UPJOHN COMPANY 


KALAMAZOO, MICHIGAN 


ONISOCLONE, UPJOHN 


= 
AQ 
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J \ 
TRADEMARK, REQ. U. S. PAT. OFF. — METHYL >Re 


Helps prevent vitamin-mineral deficiencies by providing comprehensive nutritional supplementa- 
tion. Just one capsule daily supplies therapeutic doses of 9 important vitamins plus significant quan- 
tities of 11 essential minerals and trace elements. 

Each MYADEC Capsule contains: VITAMINS: Vitamin B,, crystalline—5 meg.; Vitamin B. (riboflavin)—10 mg.; Vitamin 
B. (pyridoxine hydrochloride)—2 mg.; Vitamin B; mononitrate—10 mg.; Nicotinamide (niacinamide)—100 mg.; Vitamin 
C (ascorbic acid)—150 mg.; Vitamin A—25,000 units; Vitamin D—1,000 units; Vitamin E (mixed tocopheryl acetates)— 
5 I.U.; MINERALS (as inorganic salts): Iodine—0.15 mg.; Manganese —1.0 mg.; Cobalt —0.1 mg.; Potassium—5.0 mg.; 


Molybdenum —0.2 mg.; Iron—15.0 mg.; Copper—1.0 mg.; Zinc—1.5 mg.; Magnesium—6.0 mg.; Calcium—105.0 mg.; 


Phosphorus — 80.0 mg. Bottles of 30, 100, 250, and 1,000. rir 
2 


PARKE, DAVIS & COMPANY: DETROIT 32, MICHIGAN IR) 
when he sleeps through breakifast 
works through lunch... 


¢ 


llyalee 


high potency vitamin-mineral supplement 
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in allergic and inflammatory skin disorders ‘including psoriasis 


unsurpassed for total 
corticosteroid benefits 


Substantiated by published reports of leading clinicians 


- effective control | - minimal disturbance 
of allergic of the patient's 


and inflammatory chemical and psychi 


symptoms" balance’ 


om 
Aris 


“‘Triameinolone LEDERLE 


At the recommended antiallergic and anti-inflammatory 
dosage levels, ARISTOCORT means: 
« freedom from salt and water retention 

virtual freedom from potassium depletion 

negligible calcium depletion 

euphoria and depression rare 

no voracious appetite—no excessive weight gain 

low incidence of peptic ulcer 


low incidence of osteoporosis with compression fracture 


Precautions: With aristocort all traditional precautions to corticosteroid therapy 
should be observed. Dosage should always be carefully adjusted to the smallest 
amount which will suppress symptoms. 

After patients have been on steroids for prolonged periods, discontinuance must be 
carried out gradually over a period of as much as several weeks. 

Supplied: 1 mg. scored tablets (yellow) ; 2 mg. scored tablets (pink); 4 mg. 
scored tablets (white) ; 16 mg. scored tablets (white). 

Diacetate Parenteral (for intra-articular and intrasynovial injection). Vials of 
5 cc. (25 mg./cc.). 


References: 1. Feinberg, S. M.; Feinberg, A. R., and Fisher- 
man, E. W.: J.A.M.A. 167:58 (May 3) 1958. 2. Epstein, J. I., 
and Sherwood, H.: Conn. Med. 22 :822 (Dec.) 1958. 3. Fried- 
laender, S., and Friedlaender, A. S.: Antibiotic Med. & Clin. 
Ther. 5:315 (May) 1958. 4. Segal, M. S., and Duvenci, J.: Bull. 
Tufts N.E. Medical Center 4:71 (April-June) 1958. 5. Segal, 
M. S.: Report to the A.M.A. Council on Drugs, J.A.M.A. 169: 
1063 (March 7) 1958. 6. Hartung, E. F.: J. Florida Acad. Gen. 
Practice 8:18, 1957. 7. Rein, C. R.; Fleischwager, R., and Ros- 
enthal, A. L.: J.A.M.A. 165:1821 (Dec. 7) 1957. 8. McGavack, 
T. H.: Clin. Med. (June) 1959. 9. Freyberg, R. H.; Berntsen, 
C. A., and Hellman, L.: Arthritis & Rheumatism 1:215 (June) 
1958. 10. Hartung, E. F.: J.A.M.A. 167:973 (June 21) 1958. 
11. Zuckner, J.; Ramsey, R. H.; Caciolo, C., and Gantner, G. 
E.: Ann. Rheumat. Dis. 17:398 (Dec.) 1958. 12. Appel, B.; 
Tye, M. J., and Leibsohn, E.: Antibiotic Med. & Clin. Ther. 
5:716 (Dec.) 1958. 13. Kalz, F.: Canad. M.A.J. 79:400 
(Sept.) 1958. 14. Mullins, J. F., and Wilson, C. J.: Texas J. 
Med. 54:648 (Sept.) 1958. 15. Shelley, W. B.; Harun, J. S., 
and Pillsbury, D. M.: J.A.M.A. 167:959 (June 21) 1958. 16. 
DuBois, E. L.: J.A.M.A. 167:1590 (July 26) 1958. 17. Mc- 
Gavack, T. H.; Kao, K. T.; Leake, D. A.; Bauer, H. G., and 
Berger, H. E.: Am. J. M. Sc. 236:720 (Dec.) 1958. 18. Coun- 
cil on Drugs: J.A.M.A. 169:257 (January) 1959. 
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SAFER, 
MORE EFFICIENT 
BETTER TOLERATED 
QUINIDINE ~ b.1.d. dosage 
THERAPY'? 
IN CARDIAC 


ARRHYTHMIAS 


Safer and more efficient because there is no let-down in plasma levels where arrhyth- 
mias tend to recur. Better tolerated because quinidine gluconate is ten times as 
soluble as quinidine sulfate—and so is easier on the g.i. tract. Quinaglute Dura-Tab 
S.M. every 12 hours maintains uniform, effective plasma levels around the clock. 


QUINAGLUTE 


DURA-TAB S.M. 


exclusive oral Sustained Medication* 


A quinidine of choice in atrial fibrillation, flutter, ee 
Quinidine Gluconate (5 gr.) 


premature contractions, auricular tachycardia. 
DOSAGE: for conversion of auricular fibrillation to for samples and literature write .. . 


normal sinus rhythm, in most cases, 2 Quinaglute Dura- 
Tab S.M. tablets 3 to 4 times a day, for 2 to 3 days; WY N N ae ar are ce 


longer periods are required in some patients... for 
maintenance 1 to 2 tablets every 10 to 12 hours. Bottles 5119 West Stiles Street, Philadelphia 31, Pa. 


of 30, 100 and 250. — 
INJECTABLE QUINAGLUTE 10 cc. Multiple Dose 
2. Bellet, S.: Amer. Heart J. 56:479, 1958. Vials, 0.08 Gm. Quinidine Gluconate per cc. 

3. Finkelstein, D.: Penn, Med. J. 61:1216, 1958. page g93 *U. S. Patent 2895881 
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Even the Sandman’s switched to Placidyl! 
Short-acting and effective. Just right 

wherever restful slumber is wanted 

without barbiturates. But sleeping is believing. 
Prescribe Placidyl and see. 


ABBOTT 


Placidyl* nudges your patient to sleep 


(Ethchlorvynol, Abbott) 
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and the evidence mounts “In our total experience with this drug (Ilarmony! ). 


no significant side-effects were observed requiring discontinuation of medication’ 


The above and the following quotations are from a paper published 
in the New York Journal of Medicine, May 1959. They are further 
additions to the clinical literature that indicates Harmony] is an 
especially trouble-free antihypertensive agent. 

“I. A study of 40 patients (average age sixty-three years) treated 
with deserpidine is reported. 
“2. Diagnoses included hypertension in 30 cases, 19 with and 11 
without symptoms of anxiety neurosis. 
“3. The usual dosage of deserpidine was 0.1 mg. three times daily 
after meals sometimes with an additional dose at bedtime. The 
average duration of treatment was five months. 
“4. All of the 30 hypertensive patients experienced a reduction in 
blood pressure, the average fall being 33 mm. Hg systolic and 14 
mm. Hg diastolic. 
“5. Of the 29 patients having symptoms of anxiety neurosis, || 
experienced complete relief and 10 partial relief. 
“6. Ten of the 1] patients who had previously experienced undesir- 
able side-effects while under treatment with reserpine tolerated 0.3 
mg. or more daily, but | tolerated only 0.2 mg. daily. Two patients 
on 0.3 mg. daily experienced a mild drowsiness, but this did not 
require stopping or reducing the dose. 
“7. It is concluded that deserpidine is an effective agent for the 
management of essential hypertension and anxiety neurosis. Benefit 
appears comparable to that obtained by equal doses of reserpine, 
but there is a significant and worth-while reduction in the incidence 
of side-effects.””! 


1. Rawls, W. B., and Evans, W. L., Jr., Clinical Experience with Deserpidine in the Management 
of Hypertension and Anxiety Neurosis, New York J. Med., 59:1774, May 1959. 
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CHANGING YOUR ADDRESS? 


Please fill out and return the coupon below: 


THE AMERICAN JOURNAL OF MEDICINE 
Mailing Dept., 11 East 36th Street, New York 16, N. Y. 
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ANNOUNCING TENSES MUSCLE 
SCHERING'S mS SPASM & PAIN IN 
"NEW SPRAINS, STRAINS, 


MYOGESIG’ ta aa OW BACK PAINS 


CARISOPRODOL 


MYOGESIG 
muscle analgesic | 


relaxant 
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coronary 


proven drug— 
supported by extensive clinical ex- 
perience during the last ten years 


a» selective physiologic 
action — 

unlike most nitrites, dilates coro- 
nary vessels principally, with mini- 
mal peripheral effects, so that 
coronary blood flow is increased 
with no significant change in blood 
pressure or pulse rate 


exceptionally safe — 

safe for prolonged use—essentially 
free from side effects—tolerance has 
not been reported—no hypotension, 
orthostatic or otherwise, has oc- 
curred—so safe, it is used routinely 
even after a coronary 


a effective in mildest to 
severest angina pectoris — 
4 out of 5 patients experience re- 
duced frequency and severity of 
anginal attacks, increased exercise 
tolerance, lowered nitroglycerin de- 


pendence, improved ECG findings 


ideal in postcoronary 
convalescence — 

helps establish and sustain collat- 
eral circulation to reduce the extent 
of myocardial damage, to encour- 
age natural healing and repair, to 
minimize ensuing anginal attacks 


adaptable prophylaxis — 
available in several formulations to 
meet the individual requirements 
of patients with coronary artery 
disease: Peritrate 20 mg. for basic 
prophylaxis, Peritrate with Pheno- 
barbital for the apprehensive pa- 
tient, Peritrate Sustained Action for 
convenient 24-hour protection with 
just 2 tablets daily. 


WARNER 
CHILCOTT/} 


MORRIS PLAINS, N.J. 


immortals of chinese mythology: 


Han Hsiang-tzu 


This nature-loving physician achieved immortality 


by falling out of a tree 


TODAY.. 


il-blazing steroid is a 


lasting recog- 


passed recorc omplishment 


METICORTEN 


METICORTEN,® brand of prednisone, 5 mg. tablets. 


SCHERING CORPORATION *« BLOOMFIELD, NEW JERSEY 


You will soon receive in your mail a handmade, full- 
color, three-dimensional figure of this Chinese Immortal, 


mounted and suitable for framing. 
$-34e8 Scletiitg 


Doctor, do you feel that your col- 
leagues are missing important new 
medical findings by not reading The 
American Journal of Medicine? 


Let us send them a complimentary 
copy——of course, there is no obligation 
to you or your colleagues. Just fill out 


the coupon and mail it to us. 


Dr. 
Address 


Dr. 
Address 


Your Nam: 


Address 


M-2-60 


The American Journal 
of Medicine 
11 East 36th Street 
New York 16, New York 
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ND: a dependamme solution to 


cologic office problem” 


BY TRICHOMONAS VAGINALIS, CANDIDA 

us vaginalis, or other bacteria, is still the 

fecologic office problem . . . cases of chronic or 

ion are often extremely difficult to cure.” Among 75 

ith vulvovaginitis caused by one or more of these 

8, TRICOFURON IMPROVED cleared symptoms in 70; vir- 

im were severe, chronic infections which had persisted 

previous therapy with other agents. “Permanent cure by 

boratory and clinical criteria was achieved in 56... . ” 
J. Obst. 77:155, 1959 


ICOFURON 


Improved 


ps itching, burning, malodor and leukorrhea 
homonas vaginalis, Candida (Monilia) albicans, 
iginalis = Achieves clinical and cultural cures 
i » Nonirritating and esthetically pleasing 


fasting relief: 

Mor weekly insufflation in your office. Micorur®, 
ifuroxime, 0.5% and Furoxone®, brand of furazoli- 
fo im an acidic water-dispersible base. 

ORIEs for continued home use each morning and 
first week and each night thereafter—especially during 
/menstrual days. Micorur 0.375% and FUROXONE 

Water-miscible base. 


9% of 24 suppositories with applicator 
actical and economical therapy. 


ANS—a unique class of antimicrobials 
ABORATORIES, NORWICH, NEW YORK 
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Decadron 


treats more patients more effectively... 
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Of 45 arthritic patients GO0000000000 
who were refractory 


to other corticosteroids* 


| 60 were successfully 


1. Boland, E. W., and Headley, N. E.: Paper read before the 
Am. Rheum. Assoc., San Francisco, Calif., June 21, 1958. 


DEXAMETHASONE 
2. Bunim, J. J., et al.: Paper read before the Am. Rheum. Assoc., | 
’ : San Francisco, Calif., June 21, 1958. 

*Cortisone, prednisone and prednisolone. 
DECADRON is a trademark of Merck & Co., Inc. 
Additional information on DECADRON is available to physicians on request. 
&D> Merck Sharp & Dohme 

DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
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relief comes fast and comfortably 


—does not produce autonomic side reactions 
—does not impair mental efficiency, motor 
control, or normal behavior. 


Usual Dosage: One or two 400 mg. tablets t.i.d. 


Supplied: 400 mg. scored tablets, 200 mg. sugar- 
coated tablets or as MEPROTABS* —400 mg. 
unmarked, coated tablets. 


Miltown 


meprobamate (Wallace) 
® 
WW) WALLACE LABORATORIES / New Brunswick, N. J. 


CmM-8284 
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tablets deanol acetamidobenzoate 
Improves night-time restoration and day-time performance 


Gradually prepares patient to awaken better rested and 
more alert 
... permits sounder sleep 
..-lessens sleep requirements 


Increases daytime energy 


Counteracts mild depression 
...acts to stabilize emotionally disturbed patients with 


or without concomitant disease 


Useful in treating children with learning defects and behavior 
problems...lengthens attention span 


Unlike monoamine inhibitors. It is not necessary to monitor 
Deaner’s administration with repeated laboratory 
tests...Deaner may be given with safety to patients with 
previous or current liver disease, kidney disease or 
infectious diseases. 


*‘Deaner’ is supplied in scored tablets containing 25 mg. of 
2-dimethylaminoethanol as the p-acetamidobenzoic acid salt. 


chronic fatigue and many other emotional and behavioral problems Riker 
Northridge, 
Literature, file card and bibliography on request Colifornia 
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Singoserp: 


It spares them from the usual rauwolfia side effects 


FOR EXAMPLE: “A clinical study made of syrosingopine [Singoserp] therapy in 77 ambulant 
patients with essential hypertension demonstrated this agent to be effective in reducing 
hypertension, although the daily dosage required is higher than that of reserpine. Severe 
side-effects are infrequent, and this attribute of syrosingopine is its chief advantage over 
other Rauwolfia preparations. The drug appears useful in the management of patients with 


essential hypertension.”* 
*Herrmann, G. R., Vogelpohi, E. B., Hejtmancik, M. R., and Wright, J. C.: J.A.M.A. 169:1609 (April 4) 1959. 


singoserp 


(syrosingopine CIBA) 


First drug to try in new hypertensive patients 
First drug to add in hypertensive patients already on medication 


suppLieD: Singoserp Tablets, 1 mg. (white, scored); bottles of 100. Samples available on request. 
Write to CIBA, Box 277, Summit, N. J. 


2/2697mB 


WE 
= 
— 
| 
$0 man 


